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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (K1DFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate 
(ACOOB), Janis Carson (AB2RA) 
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Editor’s Comments 

The Post Office 

On April 24th the President of the United States said 
that the post office is a “joke” and that he would not sign 
a relief funding bill until USPS quadruples their rates. 
Iam having great difficulty understanding this 
statement. I doubt anyone would want to spent $144 for : 
a periodicals-class subscription or $188 for Ist class “~~~ — 
delivery or $300 for an overseas delivery. 

Electric Radio is a small operation that obviously depends on the post office. Not 


only do subscriptions help support us here at ER, but some revenue also supports 
local business when we buy office equipment and supplies; sales taxes are paid. 
Monthly ER mailings are already expensive. We purchase items that are resold on 
our web site from many vendors. We pay our webmaster for his services and we pay 
for web hosting in another state. Subscription revenue goes to our printer and his 
staff. In addition to salaries, he has to purchase paper, ink, and maintenance on the 
printing plant. He prints three popular books that we carry in the ER Bookstore. 
We pay for the SASEs that are sent each month with subscription renewal notices. 
All of this goes away with no USPS. 

Emergency funding needs to be approved. The post office does not get tax dollars 
and was solvent until the health crisis. Over 600,000 people are employed at USPS. 
At this time it is not known if USPS will have funding past June. Article 1, Section 
8, Paragraph 7 of the US Constitution clearly says Congress SHALL establish a 
Post Office. I think funding will eventually be approved but not until the very last 
minute. Any late-breaking developments that could affect delivery of the magazine 
will be posted on the ER web site. 

I hope everyone enjoys the fine contributions this month and now it’s on to 
working on the June issue — starting our 31st year! 
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RCA’s Amateur Communications Receiver, 
Model ACR-111, Part 2 


By Rob Vincent, KIDFT 
71 Adams Street 
Warwick, RI 03888 


Robvi3@gmail.com 


Restoring the ACR-111 

The front panel was stripped down, 
front and back, repainted with as near a 
match to original colors as could be 
found. The same was done to those large 
crank knobs, the BC-348 style knobs 
that must have been an off shoot of the 
development these receivers (BC-224 
etc.) about the same time period. Many 
of the original knobs were also missing, 
even though they are the same type of 
knobs used on the RCA RAL-7 and 
RAK-5 receiver receivers. I have looked 
everywhere for them. Finally, | made my 
own. Having some of the original knobs, 
a mold was made from a product I found 
in the local hobby and craft shops. This 
is two-part silicon molding material. The 
great thing about silicon molds is that 
when casting any small components, you 
do not need to engage in the use of 
release agents. It is very flexible when 
cured, very easy to handle and makes 
excellént.. molds..for.a..variety.,.oF 
components. There’s also a two-part 
putty, this is worked with the hands till 
it is fully intermingled. Then the 
component is pressed into the putty and 
the putty pressed all around it. Later, 
when the putty has cured you can stretch 
the mold, remove the component and 
you have a mold for making more of the 
same components. In this case a knob. I 
found that in the case for making knobs 
the two-part silicon formula worked 
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much better. Epoxy was poured into the 
mold, and when it cured, “Presto,” I had 
another knob! There was one problem 
with this epoxy. I was using “West 
System” epoxy and when it cures it is 
rather soft because its curing rate is very 
slow. You cannot machine this epoxy 
until it is fully cured; this takes days to 
happen. So, I used polyester resin 
(Fiberglass), it is a little more difficult to 
work with (even a small amount creates a 
lot of foul odors) but when cured, it is 
rock hard. However, the knob needs to 
be cleaned after because fiberglass, when 
hardened leaves a waxy like coating which 
needs to be removed with Acetone before 
it can be painted. When the cast knobs 
were hardened and cleaned, a small hobby 
lathe was used to drill a % inch hole for 
the shaft and clean up the knob from 
excess molding material. Two small holes 
were then drilled on the side and an 8/32 
tap was used to make threads for a set 
screws. The knobs were painted black to 
match the originals. Pointers were 
fashioned from small pieces of aluminum 
sheet which would be attached to the 
knob bottom, they were polished, and a 
hole was drilled for the “4 inch shaft to 
pass through. These pointers were then 
epoxied to the bottom of the knob. See 


Figure 8: Front Panel Section 
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Figure 9, Process for Making New Panel Knobs: A = Silicon Molds for Casting 


Finished knobs 
mounted on receiver | 


Knobs; B = Cleaning up Castings and Drilling Holes; C = These knobs have been 
cleaned and ready for the lathe; D = Cast Knobs before cleaning and removing 


excess. 


figures 8 and 9 for a section of the front 
panel and the fabrication process for 
replacement knob fabrication. 

The plastic dial cover was replaced; I 
managed to find a vendor on eBay that 
could make a new cover for just about 
any receiver ever manufactured. He 
supplied me with an exact replacement. 
However, the replacement was lost 
somewhere in my shop and it had not 
been seen for some time, but recently it 
fortunately did turn up. In the meantime 
I was forced to use the original dial cover 
in some of the photos. It has a small crack 
in the lower corner. It has been cleaned 
up and made fairly clear again by using 
automotive brake fluid as a cleaner, 
polishing it with a clean soft rag, then 
polishing some more with a mild 
compound used for polishing plastics 
and then again with toothpaste. It looked 
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reasonable and usable, but I was very 
happy to have found the new one. 

When the RF section was opened up it 
was full of bits of rubber wiring insulation. 
In the mid-to-late 1930s many receivers 
were using rubber-insulated wire. During 
this period no one actually knew what 
happens to rubber when it ages and dries 
out. In the RF section, the use of rubber- 
insulated wire was all-new. The ACR- 
111 generated a lot of heat with its 16 
tubes, along with heat from the power 
transformer, the power supply choke and 
the audio transformers, so all the rubber 
wiring was exposed to this heat and the 
rubber just dried out and broke off all 
along the wiring. In the RF section there 
was just a mess of bare wires. 

As mentioned earlier in part 1, there 
was a lot of rust on the top of the chassis 
and signs of mouse damage above and 
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below the chassis. I spent considerable 
time just trying to figure out what was 
the best approach to restoring this 
receiver. A full restoration was finally 
decided upon and it was begun in earnest 
by disassembling the receiver down to 
the bare chassis. A method to clean the 
chassis, which was used earlier in other 
receivers, was found to work really well. 
However, it is recommended that you be 
very careful. I used lacquer thinner, and 
a special wire brush of soft aluminum 
bristles was made; the bristles were 
epoxied into a wooden dowel. This 
allowed me to dip the brush in lacquer 
thinner and run the brush over the chassis, 
applying it into all the holes and small 
areas to clean out all the dirt and grit. 
The soft aluminum bristles of the brush 
ereatly reduced the spark threat. This, of 
course, as you can imagine was a bit 
dangerous, as lacquer thinner has a very 
low flash point. This was all done outside 
with several buckets of water handy and 
an array of fully protected clothing. The 
brush was dipped into a small can of 
lacquer thinner placed nearby at a safe 
distance and I brushed away. Thinking 
about this now, and reflecting on it, | 
could have just had it sandblasted. 
However, due to the many solder tabs 
and other indentations on the chassis it 
may not have come out as well. The 
chassis was wire brushed and cleaned up 
on the top, sides and under side, finishing 
with a hot water and soap wash and 
allowed to dry. 

If you ever decide to go this route with 
a similar receiver chassis, I cannot stress 
how dangerous this can be. Be prepared, 
and plan your work carefully. Never do 
such work in an enclosed building — or 
any building for that matter. Picka damp, 
wet day to do your work and keep the 


work progress out of the sun and away 
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from all sources of heat. (You do not 
want to lower the flash temp by exposing 
the work to heat from any source.) Have 
plenty of ventilation. Only use very small 
amounts of thinner and do not keep your 
can of thinner to close to your work. 
Wear protective clothing, goggles, 
breathing mask and: proper hand 
protection. Do not use any kind of hard 
metal brush or other such tools, or 
anything else that can create a spark. If 
you use an automotive parts cleaning 
brush, tape over the metal collar holding 
the bristles. Keep in mind what you are 
working with. 

The IF and RF Front End Section 

All of the IF transformers and their 
metal covers (even on the audio and 
power transformers) were cleaned. This 
was also done to all transformers in the 
RF section after it was disassembled; The 
RFE assembly and all its parts were cleaned 
and refinished. Everything was painted 
with a self- etching primer. 

All wire connections and capacitors 
inside the IF transformers were replaced. 
Each one was then checked for proper 
tuning and operation before reassembly 
onto to the chassis. In the RF section, all 
coils were removed, cleaned, and marked 
accordingly. This included all the 
plunger-type trimmer capacitors. 
Everything was marked so it would be 
reassembled back to the original positions. 
The tuning capacitor was also removed 
and cleaned with solvents and eventually 
went into the dishwasher. It came out 
sparkling clean. It was lubricated before 
reassembly on to the chassis. During this 
process, even from the very beginning, 
numerous photos were taken. These were 
used to reference when reassembling 
components on the chassis. However, | 
had failed to back them up and later had 


a computer crash and lost all these photos 
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and other recorded information. I had a 
notebook where all my notes were 
recorded, so with the drawings and notes 
I was able to reassemble everything in the 
proper place and sequence. I cannot stress 
how important it is to keep a progression 
of photos, drawings and accurate notes. 
However, take the time to back up the 
photos! The only photos now available 
were taken after restoration and not how 
bad this receiver had been originally. 
This same procedure was basically done 
with the rest of the parts, including other 
variable capacitors, transformers, and 
coils. 

Another problem was replacing the 
rotted cotton belts that were used in both 
the main and bandspread tuning systems. 
A suitable material was finally found ina 
fabric shop. This material is used for 
clothes and other 
applications, it is made of Dacron, and is 


trimming in 


very strong, low stretch, and came in 
various widths. See the footnotes for 
information on this material. The original 
belts were measured and cut to the same 
length — plus a couple of inches extra 
length. This was provided so the ends 
could be doubled over for an inch on 
each end and glued together with fabric 
glue. This worked for a while but 
eventually gave out and he belts came 
apart. They were then again glued with a 
polyurethane-based adhesive that’s used 
for gluing foam together in the 
manufacture and repair of wet suits for 
snorkeling and scuba diving. It is called 
“Acqua Seal” and you can buy it in any 
dive shop or on the Internet. It is very 
strong and when cured remains flexible. 
It has been in use now for a few years and 
it seems to be holding up. See the 
footnotes for information on the Aqua 


Seal glue. 
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The Power Supply and Audio Sections 

With great difficulty the power 
transformer was removed. It was not 
bolted onto the chassis, but rather was 
mounted by bending soft metal ears of 
the transformer cover after they went 
through cutouts in the chassis. The metal 
ears had to be bent straight before the 
power transformer could be removed. 
The covers were sanded, cleaned and 
then painted. The wire leads of the 
transformer were replaced with Teflon 
wire and reinsulated with shrink tubing 
and sealed with silicon adhesive. As 
mentioned earlier, the transformer covers 
were primed with primer and repainted 
an aluminum metallic color for the 
bottom cover and gloss black for the top 
cover. 

The phenolic tube sockets used 
originally became brittle and most of 
them were broken or burned. They all 
had been previously removed and later 
replaced with Bakelite. I am sure those 
phenolic sockets, as used in the RF tuner 
section, had horrendous losses at the 
higher frequencies. 

When all parts were cleaned, painted, 
and checked for operation and remounted 
on the chassis, the laboriously difficult 
task of rewiring the receiver was begun. 
Of course, every resistor, capacitor, and 
all controls were replaced with new 
equivalents. These included NOS 
resistors and metalized Mylar for 
capacitors and dip micas for all of the 
mica capacitors. I tried to make the 
receiver look as it did originally but this 
proved to be pointless and very difficult 
from an under chassis point-of-view. 
However, when viewed from the top 
above the receiver, it looks as it originally 
did. 

Luckily, the Rider service information 


proved to be an excellent guide for 
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rewiring. There were 
full size pictures and 
drawings as well as 
physical 
diagrams that helped 


in parts placement, 


wiring 


location of terminal 
strips and other 
components. One of 
the things that were 
done to retain the 
original look was to 
make replacement 
capacitors for the 
power supply out of 
PVC pipe. They were 
made the same size, 
and newer electrolytic 
capacitors were placed 
inside the pipe. They 
were sealed up with a 
polyurethane adhesive 
but there are many 
other materials that 
can be used. 
Expanding foam spray 
could be used but use 
it sparingly, because it 
itself 
significantly. The 


enlarges 


excess, however, can 
be easily carved away. They were then 
painted to look original and mounted on 
the chassis using the same original — but 
restored — clamps. You can see how they 
came out in figures 10A and 10B. 
Since the original speaker available was 
in poor condition some alternative had 
to be devised to replace the original design 
functions to include a power supply filter 
choke and an audio-output transformer. 
The original speaker utilized its field coil 
to do double-duty as a power supply 
filter choke. See figure 11A for the 


implementation of the power supply filter 
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choke. As mentioned earlier, the audio 
plate output transformer needed to be 
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Figure 11A: Power Supply Choke 
May 2020 


Figure 11B: Audio Output Transformer 


included within the chassis. Figure 11B 
shows the implementation of a universal 
push-pull output transformer that drives 
the two 6F6 audio-output tubes. 

The operation of each stage was checked 
as it was rewired starting with the power 
supply first. Then other sections, 
beginning with the audio section and 
working back thru to the IF sections and 
finally to the front end were wired. The 
front end, being a separate module, was 
rebuilt and rewired in parallel with the 
main chassis work 

Operation and Performance 

The receiver was completely re-aligned 
after all the restoration work was 
completed. Here is where problems were 
found — not only with operation of the 
receiver but with the original design as 
well. First, there were the AVC problems. 
This was not unusual. In most old 
receivers, after restoration, the AVC 
system has to be pepped-up. Many times, 
they will overload and have some 
instability problems. This is probably 
because the capacitors used for 
replacement are so much better than 
original. They have lower self-inductance 
and have much lower series resistance at 
higher frequencies, so the receiver gain is 
much higher. I am not sure this is totally 
the problem but it seems to have a lot to 
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do with it. However, usually one finds 
that these problems are generally not the 
result of any one thing but a combination 
several different problems. 

AVC, Noise Limiter, and First Audio 

The ACR-111’s AVC was no exception; 
I had to resort to ways of increasing AVC 
voltage for a given receiver RF input 
level. The problems were associated with 
several functions of the ACR-111. These 
were the 2nd detector, the noise limiter, 
the circuit used to generate AVC, and in 
the first audio amplifier. This is treated 
below with schematics and parts that 
were substituted into the ACR-111. As 
much as I hate to admit, until I made 
these changes and substitutions the 
receiver would not operate at all. Initially, 
it was checked for proper wiring and 
component operation. A considerable 
amount of time was spent for over a year, 
trouble shooting on-and-off with no 
progress made, until I finally analyzed 
the circuit’s function and then, one-by- 
one, I made changes and substituted 
circuits and components that finally 
overcame all the deficiencies of the 
original ACR-111 design. All of the 
additions can be reversed if one is inclined 
to do this, but this would just make the 
receiver unusable once again. 

The first problem tackled was the AVC 
circuit and stabilizing the RF and IF 
amplifiers. I made a small circuit board 
and mounted it on the underside of the 
chassis on one of the sidewalls. See figure 
12. This would become the AVC voltage 
multiplier. To implement the multiplier, 
I needed to make some changes to the 
noise limiter circuit, the detectors, and to 
the first audio stage. These are composed 
of two 6C5s, one 6H6, one 6R7, another 
6J7. Also in this mix was the 6E5 tuning 
indicator. As mentioned earlier, the AVC 
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action in the original design was 
inadequate. This is because not enough 
AVC voltage could be developed to 
control the RF and IF stages. To remedy 
this problem, the 6H6 was removed and 
replaced with two 1N280 semiconductor 
diodes. These are Germanium diodes that 
have a lower voltage drop and are more 
sensitive than silicon diodes. Referring 
to the figure 13 schematic, CD1 is the 
detector. In the original circuit, CD2 
provided additional noise suppression. 
In this circuit it still retains that function, 
and with the 6J7 gated noise suppressor 
it provides adequate impulse-noise 
suppression. CD2, however, is biased 
such that noise pulses have to be quite 
high before it takes effect. In the original 
circuit these diodes also functioned to 
bias the first audio amplifier for its correct 
operating point for reception of strong 
CW and AM stations. The 6J5 is now 
self-biased; the gain of the audio system 
is not quite as high but is adequate. 
The output of the first audio stage is 
connected to a gated amplifier that is 
controlled by an AGC amplifier 
composed ofa 6R7 triode and two diodes. 
Only one diode is now used. The 6R7 
uses the detected IF signal and noise 
pulses to bias the 6J7. In the presence of 
strong impulse-noise spikes, the 6J7 will 
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Figure 12: The AVC Voltage Multiplier Circuit Board 


shunt the audio going to the second audio 
stage. The level of this shunting action is 
controlled by R37, the noise limiter 
adjustment. 

The plate circuit of the last IF amplifier 
is connected to a cathode follower 
provided by an added 6C5 in place of the 
socket previously occupied by the 6H6 
dual-diode. Taking the IF signal from 
the plate of the last IF amplifier provides 
enough selectivity so that receiver gain is 
controlled by signals within the receiver 
pass band. It also provides enough 
isolation between the AVC and the BFO 
injection point so that the BFO voltage 
will not be rectified to control the gain of 
the receiver in CW/AVC mode. With the 
original circuit, it is not clear how the 
receiver ever functioned in CW/AVC 
mode, there is just not enough isolation 
between the injection point of the BFO 
and the injection point for the AVC 
rectifier. This cathode follower’s grid is 
connected thru C5A, an added capacitor, 
which is a small value around a 10-20 pF 
so that the plate circuit of the IF amplifier 
will not be affected so much that touching 
up the tuning slightly will restore peak 
operation of this stage. The cathode 
follower output is connected to the voltage 
multiplier with C3A, a 1000 pF capacitor. 
The cathode follower output impedance 
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Figure 13 


faster than the charging of the AVC time 
constant capacitor C10A, which is 


voltage rectification is very fast, much 
controlled by R5A —a 110 ohm resistor. 


is pretty much set by R4A. L1A provides 


an AC path for the diodes of the voltage 
multiplier to work through. The AVC 


multiplier circuit operates as half-wave 


The discharge time is controlled by ROA, 
a 100-k ohm resistor. The impedance of 
this circuit is very low. When one 


voltage-quadrupler stage with controlled 


charge and discharge times for the AVC 


function. The time constant of the RF 
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considers that most 
AVC circuits are in the 
range.) Oh. “Many 
Megohms of 
resistance, which is 
why a 10-pF, Mylar- 
film capacitor is used. 
The leakage current of 
an electrolytic is too 
high to work properly 
in this circuits The 
output of the AVC 
circuit is isolated by a 
680-kilo ohm resistor 
so the tuning indicator 
will still function when 
AVC is shorted to 
ground in the “AVC Off” position. 
There is now good isolation between 
the BFO and IF amplifier as far as AVC 
function is concerned. The BFO is 
coupled to the anode of the diode detector. 
Since this impedance at this point is very 
low, little BFO voltage is now leaked 
back through the last IF transformer to 
the AVC cathode follower since its gain 
is less than unity. Because of the good 


Figure 14: Shielded BFO Assembly 


shielding in the design of the ACR-111 
BFO circuit (see figure 14), very little 
BFO voltage is radiated into the IF 
amplifier. I do not know if this would 
still be possible if an additional IF stage 
was used to reduce the signal loss thru the 
crystal filter. 

When finally everything was working 
as it should be — or as used to work — then 
some actual measurements on the 


HF Oscillator Coil with Bands B thru E 


Figure 15: RF Coil Construction 
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receiver's performance was made. It can 
be said with reasonable accuracy that the 
ACR-111 is a good medium wave 
performer up to a little beyond 10 MHz. 
Frequencies beyond 10 MHz left much 
to be desired. I think much of this is due 
to the fact that the higher frequency coil 
windings are on the same form as the 
lower frequency windings and all the coil 
forms are phenolic, which is not a good 
coil-form material to use at the higher 
frequencies. The winding of coils in series 
on the same form for different bands was 
used in early shortwave receivers. The 
phenolic band switch did not help much 
either and probably also contributed to 
the poor HF performance. See figure 15 
for a typical coil construction as used in 
feave@ Reid 1% This-‘form- of.coil 
construction, and use of materials, affects 
circuit Q considerably. However, in the 
early-to-mid 1930s they were still 
learning about coil materials, tube socket 
and band-switch losses, etc. However, 
considering that this was most likely the 
best they had to work with at the time 
this performance level was about as best 
one could expect from a receiver of this 
period. During this time period, the only 
receiver that had no band switch and had 
isolated individual coils, and isolation 
between stages for each band, was the 
HRO. The HRO was pretty stiff 
competition for just about any receiver 
manufacturer at that time. 

Crystal Filter and Noise Limiter 

Operation 

Here are a few words about the crystal 
filter operation. There is no provision for 
changing the bandwidth. I was finally 
able to get a copy of the original manual 
from Vintage Manuals. (See info in the 
footnotes.) However, it is mentioned that 
the bandwidth can be adjusted with the 


crystal phasing control. This, of course, 
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is not how it is done. Again, the 
Hammarlund SuperPro, the HQ-120X, 
and later the HROs, all used a variable 
impedance for the crystal filter to work 
into that shunted the impedance of the 
circuit and lowered the Q of the crystal. 
I found this filter to be very narrow and 
excellent for CW but way to selective for 
phone work. However, the phasing 
control did a good job of moving the 
crystal notch about the IF bandwidth to 
notch out offending heterodynes. The 
insertion loss is very high and as previously 
mentioned an extra stage of IF 
amplification would have really helped 
here. It is well to remember that this 
circuit was an early implementation of 
the crystal filter as originally developed 
by Lamb. They were still learning how to 
implement this newfangled development. 
The same can be said for the nose limiter; 
I finally was able to get it to work and 
operate correctly. The noise limiter is a 
form ofa gated-amplifier circuit, but the 
gating voltage is derived from the AVC 
voltage before it is filtered. However, it is 
not a Lamb circuit, which uses a separate 
IF amplifier to create the noise-control 
voltage and the controlled amplifiers are 
within the IF amplifier. These Lamb noise 
eliminators are capable of working over a 
few cycles of IF frequency, which is much 
more effective than working over a few 
cycles (or less) of a full cycle of an audio 
frequency, which is how the RCA ACR- 
111 works. However, when completed, 
the AVC section and the noise limiter 
operated very nicely either on CW or 
phone. 

Tuning the receiver was very smooth; 
the gear and belt drive exhibited no 
backlash. The gear switching and the 
band-in-view display was smooth, 
jumping into alignmentevery timea band 


change was made. Drift at the higher 
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frequencies was 
noticeable. However, 
after about an hour’s 
warm-up, drift was 
acceptable wior ala 
receiver of the period. 

The image rejection 
was poor above 7 MHz 
as can be expected, 
considering previous 
comments, and above 
15 MHz it was down 
rient ditricult. 0 
determine the real 
signal from the image. 
Youwhaditolwpay 
attention to be sure 
you were aligning the 
receiver RF sections to 
the right frequency 
and not the image 
frequency. At the 
higher frequencies it 
did not make much 
difference which one 
was peaked as the RF 
bandwidth was wide 
enough to 
accommodate both 
the image and the 


Figure 16: The ACR-111 before reinstallation of the front 
panel and showing the unusual dial assembly. 


is 


desired signal 
frequency. Of course, 
this is why we use double and multiple- 
conversions today and not to mention 
up-conversion, which has pretty much 
solved the image problems in later 
designs. 

For AM broadcast and medium wave 
band, this receiver really shined, hooking 
up a good antenna could really bring in 
AM broadcast stations from just about 
anywhere propagation permitted. WWV 
at 2.5 MHz was easily heard and when 
propagation was good WWVH in Hawaii 
was easily heard as well. With a tuned 
loop this receiver would make an excellent 
AM broadcast-band DX receiver. 

The push-pull 6F6 audio provided 
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Figure 17: Rear View of the ACR-111 Chassis 


excellent sound but I had to incorporate 
a transformer on the chassis as the one | 
got with receiver (as well as the speaker 
unit where the transformer was mounted 
was in very poor condition). A standard 
6V6 push-pull audio output transformer, 
see (figure 11B) was used to provide 
excellent audio. 

Additional figures showing the ACR- 
111 after restoration can be seen in figures 
16 thru 18. 

I have tried to provide enough photos 
to document and give the reader an idea 
of how this receiver really looked. It is 
difficult because it seems that no photos, 
or number of photos, can give the feel of 
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Figure 18: The ACR-111 bottom-chassis photo shows 
placement of the RF coils and the bandswitch. 


what this receiver is really about. I of 
course worked on it for a long time. Not 
continuously of course, but off-and-on 
as time permitted and resources were 
available. When restoring a receiver such 
as this, one must take their time and let 
problems and solutions present 
themselves naturally. Rushing such a 
restoration will only create further 
problems. The author had to keep telling 
himself that there were not many of these 
around and I might never see another. 
Conclusions 

The ACR-111 was a receiver that came 
about at the time when there were many 
new innovations bring discovered and 
implemented in new receiver designs. 
Many of these innovations, or variations 
of them, were incorporated into the ACR- 
111. From an innovative and historical 
viewpoint, these were important to the 
development of receivers at that time. 
This receiver entered the market at a 
unique time period in the development 
of high-performance radio receivers. 
Further investigation into some of these 
innovations would be of interest, 
especially the constant-percentage 
bandspread. I have an itching to look 
into this further and report the result to 
ER readers. Why this was not 
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incorporated in later 
receiver development 
is a mystery within 
itself. As for how many 
ACCRA Is RCA 
produced, no one 
really knows. For that 
matter, how many 
ACR-111s exist out 
there, having survived 
the attrition of time, 
would be interesting. I 
would like to hear from 
other owners and try 
and get an idea how 
many actually have 
survived. As for how 


many were produced, | venture to say it 
was no more than a few hundred, if that. 
I also do not think very many survived; 
the rubber insulated wire used in various 
parts of the receiver, especially in the RF 
section, probably caused shorting of the 
power supply and maybe even some small 
fires within the receiver. I suspect many 
of them were tossed in to land fills or 
cannibalized for parts. After all, that’s 
where this one was headed until it was 
intercepted and given a new lease on life 
Footnotes: 

ACR-111 Manual: Vintage Manuals, 
www.vintagemanuals.com 865-309- 
5073 

Drive Belts: Drive belts are made from 
a polyester material available in most 
fabric shops. It is called “Grosgrain 
Ribbon” and comes in various widths. I 
used 1/8 /3mm width, comes on 6 yard 
spools. What I used is made in Taiwan, 
goes under the trademark name 
Essentials. Do not use cotton (it 
stretches), use only Dacron or polyester. 
This material with Aqua-Seal (below) 
makes great drive belts. 

Aqua-Seal: Aqua-Seal is a trademark 
but is now made under other labels. It is 
a strong. polyurethane glue. You can buy 
it in most dive shops or you can order it 


May 2020 13 


on eBay. When using to glue drive belts 
it best to use some material like Teflon. 
(Nothing sticks to Teflon.) I do my drive 
belts by placing a small section of Teflon 
onasteel surface. Coat one end to overlap 
with Aqua-Seal and place the other 
overlap over it carefully to keep it aligned 
and not twist the belt. Then place another 
piece of Teflon over the overlap and use 
a heavy weight to compress the pieces 
together. (I use a strong magnet.) When 
dry, remove from between Teflon and 
trim edges. Let it cure at least 24 hours 
but 2 days or longer is best. It makes very 
strong, non-stretchable drive belts that 
will never come apart. Aquaseal, a generic, 
Made by Gear Aid, Burlington, WA. 
98229 same material as Aqua-Seal but is 
generic. (It is cheaper also) Caution: 
Aquaseal, Aqua-Seal is very flammable, 
use with caution. However, when cured 
is very safe. 

Molding Compounds: I have been on 
an eternal quest for years looking for a 
suitable material to use as a molding 
compound to make molds for casting 
knobs and repair all kinds of broken 
radio parts. It needs to be tough, 
stretchable and a material that there is no 
need to use release agents. It also needs to 
in some cases withstand high temperature. 
Two part silicon putty and silicon two- 
part liquid are the best. You can buy it 
most hobby shops like “Michaels” or 
Hobby Town. 

Silicon Putty: Available from 
CastingCraft TM. This is a two-part 
putty, non-toxic, approved by FDA and 
food safe. (That is, it is used to cast 
foods.) Vendor is Environmental 
Technology Inc. 300 South Bay Depot 
Roads, (Fields; Landings /CA. 955371 
WWW .eti-usa.com 

Amazing Mold Putty: 

www.moldputty.com Made in USA by 
Alumilite Corporation, Kalamazoo, Mi. 
49007. (available at Michaels Craft 
Stores). Also, from the same company, 
there is two-part silicon compound. (This 


is the best stuff.) It contains ethyl silicate 
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among other things. However, easy to 
use and safe to use by children under 
adult supervision. Very strong, high 
stretch and high resolution molding 
material. Two part mix with small amount 
of hardener. Cure time about 2 hours 
with adequate hardener. Pinkish in color 
but can be white. This is good stuff; I like 
it a lot but also use the putty at times. 
Epoxies, Casting Compounds: There 
are many. West System Epoxies, See 
internet for more information. System 
Three, this is a widely used epoxy used in 
the marine industry. Very strong, comes 
is various cure rates Temperature 
sensitive. Available from, System Three 
Epoxy Resins Inc. 350 W valley Highway 
N. Suite 105, Auburn, WA. 98001. Can 
be difficult to use, caution, can generate 
a lot of heat if you use too much hardener. 
Long final hardness curing time. (weeks) 
Alumilite Casting Compound: (See 
above under silicon putty’s and 
compounds.) This is a clear casting 
compound, | have had difficulty using 
this material, use only in small quantity 
(that is it does not cure easily when casting 
thick items like knobs etc. Have to be 
cast in stages. See instructions. 
Fiberglass: Polyester resins, there are 
many types. What I had used was for 
automotive applications, that is where I 
got it from, An Automotive parts vendor, 
it has a wax on the outside when cured (I 
assume for removing from molds) There 
are other that do not have this. Widely 
used in the marine industry, widely 
available in all kinds of quantities from a 
small bottle or can to gallons. (I have 
seen it in 55 gallon drums) Hardener is 
highly toxic, use with caution and plenty 
of ventilation. However, Cures Rock 
Hard. Can be easily sanded, ground, 
drilled, machined and tapped. Cures very 
quickly (don’t waste time once mixed get 
everything ready before hand) Use 
Acetone as a clean up solvent. Caution: 


Highly flammable: Use with care. 
ER 
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New Book Review: The Collins 75A-4 Handbook 


By Joe Eide, KBOR 
2623 Clare Street 
Eau Claire, WI 54703 
715-834-4582 . 
jbeide@charter.net 


I have had a love affair with the Collins 
75A-4 for years. The first A-4 I had my 
hands on, was a receiver that a friend put 
on my bench for repair. I didn’t think it 
was an attractive radio, actually. 
However, upon opening up this 75A-4 
for inspection, I was amazed at the 
mechanical and electrical construction. I 
tell people that “I fell in love with the 
Collins 75A-4 from the inside out!” 

So, when I saw the new book The 
Collins 75A-4 Handbook advertised on 
Electric Radio’s web site, I had to know 
more. At first, I thought it must just be 
an enhancement of the Collins 75A-4 
Modification Compendium offered 
previously. The Compendium was 
primarily a collection of articles published 
over the years in amateur radio 
magazines. It was a loose leaf collection 
of articles in a three ring binder. I guess 
you could argue that it isan enhancement 
of the Compendium, but it is so much 
more! 

I received my new shrink wrapped 
book via media mail in a substantial 
cardboard enclosure. The first thing I 
noticed was that the book has a flat edge 
binding with the title displayed to make 
it easy to find on the shelf. It is 8.5" by 
11" and over 1/2" thick. Inside I found 
crisp and clear printing of words and 
illustrations on nice heavy glossy quality 
paper. While it is printed mostly in black 
and white, you will find a smattering of 
color on the pages. 

It was immediately obvious that Ray — 
N@DMS at ER — has put a lot of time 
and energy into this book. 

The old compendium had about 84 
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pages, whereas the “Handbook” sports 
232 pages. The “Index of Articles” list no 
less than 65 entries. Included are Electric 
Radio articles, Collins Radio bulletins, 
QST, CQ and Ham Radio articles, and 
other related documents. These cover 
History and Development, Service and 
Restoration and Modifications, etc. 
Additional articles not written exclusively 
for the 75A-4, but relative to this receiver’s 
design, have been included. 

Even though I don’t appreciate 
irreversible modifications, I find the 
modification articles interesting and 
educational. There are only a few mods 
that I recommend like the W1LSB AVC 
mod, a three conductor power cord, etc. 
Production changes and Service Bulletins 
are a good idea to do, if they are warranted 
in your receiver. One production change 
that is a must do on the earlier 75A-4s is 
shunt feeding the mechanical filters! 
That’s not to say that the 75A-4 didn’t 
have it’s shortcomings, but bringing the 
75A-4 back to factory specs is always best 
practice before trying a mod to correct a 
perceived problem. 

During this time of Wisconsin's “Safer 
at Home” order for the COVID-19 
Public Health Emergency, the Collins 
75A-4 Handbook will be a blessing to 
have on the end table. Is this book the 
end-all, do-all 75A-4 go-to book? Of 
course not, but as an avid 75A-4 fan, I 
would not want to give it up now that 
I’ve seen it! As a matter of fact, if Ray 
offered it with a hard cover, I would 
order another book promptly! 

So, would I recommend purchasing 
this book? Ifyou own one of these Collins 
75A-4s and/or have an appreciation of 
this receiver, I would encourage you to 
buy the book. I think the book will be in 
demand well after it goes out-of-print. 


(Don’t ask to borrow mine!) ER 
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Rebuilding Command Set Capacitors: Update III 


By Joe Long, WA2EJT 
3111 King Street 
Endwell, NY 13760 
wa2ejt59@stny.rr.com 


Introduction 

In the second update to my Electric 
Radio article on rebuilding Command 
receiver capacitors I described the process 
I had settled on, which involves cutting 
open the capacitor with a tubing cutter 
or jeweler’s saw, replacing the capacitors 
and epoxying the two pieces back 
together. (See reference 1.) This approach 
results in rebuilt capacitors that are very 
difficult to distinguish from the originals. 

As I had tried various rebuilding 
methods, the very first step — the removal 
of the wires connected to the terminals 


on the capacitor — remained the same. 
For me, this step was the most tedious 
and difficult part of rebuilding the 


capacitors. Solder-wick, small desoldering 


tools, and plenty of patience are required 
to remove the wires, and damage to the 
cloth insulation on them is almost 
inevitable. 

Since that last update I have rebuilt the 
capacitors in several more receivers. In 
doing so I came up with a different 
method of removing the wires and then 
getting them reattached to the rebuilt 
capacitors. The process turns out to be 
quicker and easier than solder-wick/ 
desoldering and minimizes fraying of the 
cloth insulation. In addition, the 
resoldered connections to the rebuilt 
capacitors are nearly indistinguishable 
from the originals. 

Cut the Terminals 

My alternative approach has two parts. 
The first is to use flush-cut pliers to 
simply cut off the terminals from the 
capacitor. Cutting leaves the base of the 
terminal still attached to the mica 
substrate and I will refer to this base as 


receivers is evident in this view, and it serves to illustrate the reason for putting in 
all of the effort required for rebuilding instead of simply replacing the capacitors. 
Capacitor C7 is in the lower row on the right at the arrow and is the example I used 
for photographing the rebuild steps. This receiver had been modified, making it a 
good candidate for rebuilding the capacitors. 
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Figure 2: Capacitor C7 shown before 
the rebuild process, original and 
untouched. I had not yet applied nail 
polish to the wires connected to the 
capacitor. 


He 


Figure 3: Flush-cut pliers in place on 
C7, ready to cut one of the terminals. It 
is not evident, but I had applied nail 
polish to the wires previous to this step. 


the “nub” of the terminal. After the 
terminal is cut, the hole in the nub is 
opened with a drill in a pin-vise and the 
nub is filed flat. The wire(s) on the now- 
detached terminal can be easily removed 
from it by heating with a soldering iron. 
The loops on the ends of the wires are 
preserved and ready to be resoldered to 
the rebuilt capacitor. 


The second part is to use the leads on 
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Figure 4: One of the three terminals has 
been cut loose from capacitor C7. The 
wire is still attached to the cut off portion 
of the terminal. Note there has been no 
damage to the insulation. 
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Figure 5: All terminals on C7 have been 
cut and the old terminals removed from 
the wires. Note that the loops in the 
wires are original, as formed when the 
receiver was manufactured. They are 
ready for re-installation on the rebuilt 
capacitor terminals. There still has been 
no damage to the insulation. 


the replacement capacitors as the new 
terminals. This is done by inserting the 
capacitor leads through the nubs and 
trimming them to about an inch in length. 
The capacitor leads are then soldered to 
the nubs, which hold them in place for 
the epoxy step. When the rebuilt capacitor 
has been reinstalled in the receiver, wires 
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Figure 6: A comparison of the original terminals to the “nubs” remaining when the 
terminals are cut off. The nubs have been filed flat and the holes opened up with a 


drill in a pin-vise. 


can be slipped onto these new terminal 
leads and soldered. The excess length of 
the terminal leads can then be cut off. 
With a little practice, this technique 
can result in a rebuilt capacitor and its 
resoldered connections that are difficult 
to tell from the original, and nearly all of 
the damage to the wire insulation is 
eliminated. In addition, not having to 
deal with the difficulty and tedium of 


removing wires from the capacitor 
terminals simplifies and speeds up the 
process. 

After using this approach on several 
capacitors I found that it can be helpful 
to heat the terminal with a soldering iron 
as the cut is made — especially when more 
than one wire is on a terminal. This 
heating allows the wires to move, 
preventing their being cut, and because 


Figure 7: The C7 replacement capacitors 
have been formed-up and are in place 
on the mica substrate, but not yet 
soldered to the nubs. 
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Figure 8: The C7 capacitor leads have 
been soldered to the nubs. Soldering 
holds the capacitors in place for the 
epoxy step. 
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F igure 9: C7 has been epoxied and 
reinstalled in the receiver. The terminal 
leads have been trimmed and the original 


wire loops slipped over the new terminal 


leads. 


Figure 10: The wires have been soldered 
to the terminals on C7 but the leads 
have not been trimmed. It is possible to 
fold-back some of the excess terminal 
length, which makes a good foundation 
for building up the amount of solder on 
the connection. The build-up is what 
can make the soldered connections 
closely resemble the originals. 


the heating is brief, it does not cause any 
damage to the cloth insulation. Cutting 
a terminal with melted solder on it can 
result in spatter, so safety glasses are 
important for this step! 

The cloth insulation on the wires in 
these receivers is at least 75-years-old, or 
more, and merely touching it will cause 
it to fray. I have found that applying 
clear nail polish to the insulation on 


each wire where it connects to a terminal 
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Figure 11: The leads on C7 have been 


trimmed and the soldered connections 


were “jiggered” to make them look like 
the originals. Compare this to the 
“before” photo of C7. Note the 
condition of the cloth insulation on the 
wires — it’s essentially undamaged. 


will help to minimize damage to it. Nail 
polish works well because of its thicker 
consistency and because it dries rapidly. 
I apply it to all of the wires on each 
capacitor, right at the start of working on 
abreceiver, 
Summary 

The process I finally settled on for 
rebuilding Command receiver capacitors 
evolved through a number of stages: 
¢ Cut the Mica 
¢ Decrimp the Flange 
¢ Cut the Case — Tubing Cutter 
¢ Cut the Case — Jeweler’s Saw 
¢ Reattach — Solder 
¢ Reattach — Epoxy 

The technique of cutting off the 
capacitor terminals as described here has 
improved and simplified the overall 
rebuild process. 

It has taken a lot of time and effort to 
get to this point and I would like to 
acknowledge help from the following 


individuals, which were invaluable along 
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condition and it is those sets that are 
appropriate for having their capacitors 


the way, of working out this approach: 


rebuilt and the receivers put back into 


service. 


> 


¢ Pete Hasmersma (WB2JWU) 


¢ Jack Antonio (WA7DIA), 
¢ Fred Smead, (not yet licensed) 


b 


References: 


e and Charlie Liberto (W4MEC). 


1. My initial Command Set capacitor 
rebuild article appeared in Electric Radio 


Finally, I would like to emphasize that 
anyone lucky enough to own a Command 


November 2014. There were 
updates in the October 2015 issue 316 


and June 2016 issue #325. 


#3006, 


receiver in pristine unmodified condition 


really ought to keep it as-original. There 


are plenty of Command receivers available 


used but restorable 


that are in well 


Figure 12: This is C16 (the big capacitor) rebuilt and installed. As with the 
C7 example the soldered connections look original and the cloth insulation 


is undamaged. 
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On The Bench 


The Allied Radio KG-664 
0-400V Power Supply 


By David W. Ishmael, WAG6VVL 
2222 Sycamore Avenue 

Tustin, CA 92780 
714-573-0901 


much later I learned about the Paco B- 
12, but I NEVER knew about the Allied 
Radio Knight Kit KG-664 0-400V power 
supply until doing the research on the B- 


beds 

The 1967 Radio-TV Experimenter for 
Oct-Nov and 73 magazine for Oct. ’67 
introduced the KG-664 as a new product. 
The original KG-664 flyer that I found 
via Tucker Electronics had “OCT 1967” 
stamped on it, and that flyer contained 
the schematic. The 1968 Allied Radio 
catalog #270 lists the KG-664 as new at 
$94.50 as a kit, and $140 wired. By the 


I bought my first Heathkit IP-32, 0- 
400V power supply well over 40 years 
ago at a computer swap meet in nearby 
Santa Ana, CA. I quickly found another, 
and swapped parts until I had a primo, 
factory-wired IP-32. I then sold the 
second one. So I have been aware of the 
IP-32 for quite some time. A little bit 
later, I discovered the Eico 1030, and 
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The is the front view of the finished KG-664 0-400V power supply. The first clue 
that the unit isn’t “stock” are the four added screws in the front panel used to mount 
the Globe Motors P/N A36-B10A-15T2-00, 115 VAC, 28 CFM fan. 
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1969 Allied Radio Summer catalog #286, 
it was closeout priced at $54.95 from its 
original $89.95. The 1970 Allied Radio 
catalog #201 announced that Radio Shack 
bought Allied Radio. The KG-664 had 
less than a 2 year history. There’s almost 
no “paper-trail” on the internet and no 
assembly manual can be found. I did find 
an 8-page Operator’s Manual via George 
Anderson (KB4LRE) on TubeLab.com, 
and it had a complete parts list and 
schematic. 

The genesis of the KG-664 appears to 
be athe tleathkit, PS-44o0r WLP 323 
Schematically, the design similarities are 
too numerous to ignore. However, Allied 
Radio increased its power output 
capability to a full 200 mA by using four 
6L6GCs in parallel for a whopping 120 
watts of combined plate dissipation. 
However, unlike the PS-4 or IP-32, the 
KG-664 replaced the low voltage bias 
supply’s full-wave 6X4 rectifier with 
solid-state 750-mA, 800-PIV diodes, and 
eliminating a filament winding from its 


solitary power transformer. The KG-664 
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also used a 6DKG6 control tube rather 


than the 6BH6 used in the PS-4 and IP- 
32. The two are not interchangeable. To 
accommodate the extra tubes, the 2-piece 
steel cabinet is larger, 14-34" Wx 7-44" H 
x 9-34" D. Of interest is the fact that the 
KG-664’s load-regulation specifications 
are four times better than the IP-32, and 
better than the Eico 1030 or the Paco B- 
12. Eight years ago I had an opportunity 
to try and improve the load regulation of 
a “junker” IP-32. (See reference #2.) The 
best load regulation I was able to achieve 
was 0.5%, so it’s no surprise that the KG- 
664’s load regulation is similar to that of 
the IP-32, et all! 

In 1968, the Eico 1030 was $59.95 in 
kit form and the newly released Heathkit 
IP-17, a replacement for their IP-32, was 
also $59.95, while the newly introduced 
Knight KG-664 was $94.50. That extra 
50 mA of output capability cost you 
$34.55! That was a lot of money in 1968 
dollars! Was it worth it? There sure aren't 
many KG-664s out there and I would 
classify it as uncommon — if not rare! 
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strip in two and breaking a corresponding 
Yy-watt resistor. After “thinking about 
it” for a spell, I decided to strip the 
chassis, straighten it, and completely 
rebuild the KG-664. 

The KG-664 is originally constructed 
using two 13-position, three 8-position, 
and two 2-position terminal strips. The 
rebuild used eleven 5-position, three 4- 
position, two 3-position, and one 2- 
position terminal strips. Since the new 
mounting holes were under the 
transformer, the transformer was spaced 
off the chassis the thickness of an 8-32 
hex nut to clear the new 6-32 hardware. 
I laid out the new wiring such that the 
transformer was the very last component 
installed. The new power supply 
components were arranged to correspond 
to the breakout of the transformer’s 
secondary leads. 

The KG-664 was rebuilt with all new 
discrete parts and tube sockets. To take 
advantage of the KG-664’s combined 
120 watts of plate dissipation, the four 
6L6GCs must be current-matched*. | 
purchased a matched-quad of Chinese 
Shuguang brown-base 6L6GCs via eBay. 
I have had excellent results with these 
tubes, and verified their current-sharing 
at 200 mA combined output current. 
The original “[V-type” AC connector 
was replaced with a 3-position IEC AC 
inlet connector. The original 6DK6, 0A2, 
and 0B2 tubes were used. A Globe Motors 
3.6" x 1" square 115 VAC 28 CFM fan 
(P/N A36-B10A-15T2-000) was 
mounted against the front panel to “get 
the heat out” and increase the life of the 
new tubes and filter capacitors. 

At this point, the KG-664 has a feature 
worth mentioning: its “400 V. SET” and 
“ZERO SET” adjustments are on the 
rear of the chassis. Unlike its predecessors, 
the KG-664 does not have to be removed 
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from its cabinet for calibration! As the 
unit warms up, especially the first fifteen 
minutes, the zero and 400V adjustments 
drift just a bit, so it’s a very desirable 
feature. The added fan also reduces the 
under-chassis temperature rise. 

In conclusion, this is the second KG- 
664 that I have built from scratch. While 
still not approaching the performance of 
commercial power supplies, namely the 
Fluke Model 407 or HP 6448B, the KG- 
664 is now my go-to 0-400V power 
supply and will handle 99% of my 
requirements. It’s 200 mA continuous 
rating, and its ability to deliver 300 mA 
intermittently makes this a very desirable 
power supply to have on your bench, and 
I would highly recommend it. 

Selected References: 


1. David W. Ishmael, WAGVVL, The 
Heath IP-32 Power Supply — Real Power 


Supplies Glow in the Dark, Electric 
Radio, Issue #52, August 1993, pgs. 26- 


oul 
2. David W. Ishmael, WAGVVL, The 
Heathkit IP-32 Power Supply Revisited - 


Real Power Supplies Still Glow in the 
Dark, Electric Radio Issue #283, 


December 2012, pgs. 21-25 
3, David W. Ishmael, WAGVVL, The 


Paco B-12 Power Supply - Real Power 


Supplies Still Glow in the Dark, Electric 
Radio Issue#309, February 2015, pgs. 
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4. I purchased the matched-quad 
Shuguang 6L6GC from Vacuum Tube 
Values (eBay ID: wpc1896) via eBay as 
they offered the least-expensive matched- 
quad set, and because I had purchased 
from them before. In a follow-up email, 
Vacuum Tube Values indicated that they 
matched that quad using a Maxi-Matcher 
by Maxi-test, Seattle, WA, 


www.maximatcher.com. 
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Developing the Albert W. Hull 
Memorial Dynatron Receiver 


By Ken Ketner Ph.D., KASELD 
PO Box 65135 
Lubbock, TX 79464-5135 


klaine@mac.com 


What is a Dynatron? 

This is an interesting path not taken in 
the history of early electron tube 
development. In the 19th century, 
electrical experiments with evacuated 
glass tubes were underway in the work of 
Geissler and Crookes.’ Roentgen’s well- 
known work with X-ray phenomena? and 
Testa’s 


demonstrations? of tubes used for lighting 


well-publicized lecture/ 
(and his lesser-known, but rather 
thorough, development of X-ray tubes)4 
led the way into the 20th century bringing 
the more familiar tube types: diodes, 
triodes, tetrodes, then the higher “-odes.” 
(I am not forgetting to honor the better- 
known efforts of other colleagues such as 
Edison, Fleming, or deForest.) At the 
time of these developments, Dr. Albert 
W. Hull,° a leading scientist at the 
General Electric Laboratories in 
Schenectady, NY, experimented with 
some fascinating alternative internal tube 
structures, among which was the 
Dynatron that he disclosed in 1918°. Hull 
produced a number of working models, 
but I have not found any commercial 
production of the type. 

The triode electron tube has three 
elements inside its strong vacuum: a hot 
filament/cathode, a grid between cathode 
and the next-placed element, the plate 
(or anode). In a triode, a positive voltage 
is connected to the plate while the negative 
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goes to the hot cathode. A current of 
electrons (the plate current) flows through 
the vacuum from cathode to plate — as 
the voltage difference increases between 
cathode and plate, the flow of electrons 
that make up the plate current will 
increase, up to a limit imposed by physics 
principles. If a small voltage that is 
negative relative to the cathode potential 
is placed on the grid, that smaller voltage 
can be used to control the relatively 
stronger plate current. As we apply more 


voltage to the plate, the resistance to the 
flow of electrons from cathode to plate 
increases. In that setting, a small signal 


Dr. Albert Hull (April 19, 1880 to 
January 22, 1966) was an important 
physicist and electrical engineer who 
made many contributions to vacuum 
tube development. He also invented the 
magnetron and was a member of the 
National Academy of Sciences. 
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entering the grid of a triode can be used 
to control a larger, but now similarly 
patterned plate current, as an output. If 
one speaks a quiet “HEY” into the grid 
circuit, asimilar but louder “HEY” comes 
out through the plate circuit. Hence, we 
have an amplifier. If we make an 
arrangement for some part of this 
amplified output from the plate to re- 
enter the grid, we get feedback, and the 
triode becomes an oscillator. Amplifiers 
and oscillators are kissin’ cousins. 
Hull’s prototype Dynatron was also a 
three-element vacuum tube, the internal 
structure of which is rather similar to a 
standard triode — a hot cathode, a porous 
dynode, and a flat anode (plate) in that 
sequence. But these resources are used 
differently. The positive lead from a 
voltage source is taken to the grid-like 
dynode while the negative of that source 
is placed on the hot cathode. The anode 
is made less positive than the dynode. 
With the dynode voltage at a particular 
fixed value, and the anode voltage made 
to start at nothing, then slowly grow, at 
first we will see the familiar increase in 
resistance to the flow of plate current as 
in the case of a standard triode. We can 
call this "positive resistance,’ which 
increases with a small increase in plate 
voltage. But in a Dynatron, ata particular 
value of anode voltage less than the 
dynode voltage, we suddenly see a reverse, 
or decreasing plate current as the anode 
voltage increases — this Hull called this 
effect “negative resistance’ — more on 
why that happens in a moment. 
Ordinary resistance consumes energy, 
but negative resistance is, for a localized 
part of the circuit, a source of energy. It 
can function, in other words, like 
feedback in an Armstrong regenerative 
oscillator. (However, it is important to 


remember that negative resistance is not 
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“free” energy; there is no violation of the 
principle of conservation of energy for 
the entire system — the entire circuit in 
this case.) If this localized negative 
resistance is connected across a parallel 
inductor (L)/capacitor (C) combination, 
the Dynatron will oscillate at the resonant 
frequency of the LC component. So, a 
Dynatron can accomplish internally in 
the tube what a triode will accomplish 
with added external components — for 
example, the “tickler” coil in the 
Armstrong regenerative circuit, or the 
capacitors of a Colpitts oscillator. 

Fine and dandy —I want a Dynatron for 
tinkering purposes. Alas and woe, as far 
as I can determine, no one mass-produced 
them — apparently they were only 
available as laboratory prototypes or 
special builds. 

But There Are No Dynatrons In The 
Tube Catalogs! 

At this point, I wanted to try to build 
a Dynatron regenerative receiver. They 
regenerate don’t they, so shouldn’t they 
receive? Where can we obtain one of 
these beauties for playing with homemade 
tube radios? 

Where there is a will and some 
ingenuity, there may be a way. Other 
homebrewers of the 1930s — particularly 
the British master technician M.G. 
Scroggie’ — following Hull’s research, 
were faced with the same supply problem; 
they came to realize that some 
commercially available tetrodes such as 
the US type ‘22 or ‘24, or the British 
tetrode AC/S2, could easily be rewired to 
operate as a Dynatron instead of as a 
typical triode-with-an-additional-screen 
erid, AKA a tetrode. The working of a 
Dynatron is well illustrated by the 
methods employed by Scroggie and others 
using re-configured common tetrodes of 


the day (see Scroggie: Handbook, as cited 
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in note 7, pp. 47-50). 

Here we find an interesting side story. 
The phenomenon of secondary electron 
emission from the plate in tetrodes came 
to be regarded within commercial usage 
as a difficulty for the type, which was to 
be conquered by the addition of another 
element, a suppressor grid, a step that is 
documented in many good discussions of 
tetrode evolution into pentode.® In the 
literature there were often comments 
about a dreaded phenomenon to be 
avoided: for RCA 
Transmitting Tube Manual number TT- 


example, the 


4 of 1956, page 8, warns against unwanted 
"Dynatron Action" between plates and 
screen grids. Indeed, secondary emission 
occurs when, at particular levels of 
voltage, electrons arriving from the 
cathode hit the plate so strongly that they 
"knock loose" — cause secondary emission 
— of some electrons on the surface of the 
plate. In a triode this causes problems; in 
a Dynatron, this phenomenon "makes it 
work."® 

Scroggie, taking a cue from Hull’s 
prototype Dynatrons, realized that this 
phenomenon of secondary plate emission 
that “ruined” tetrodes in some hook-ups, 
was the feature that could be turned to 
useful work if the tetrode were re- 
configured as a Dynatron, using a 
technique similar to that now often 
employed when a pentode (for example) 
is re-wired as a triode. It was secondary 
emission of electrons from the plate that 
produced the negative resistance 
phenomenon in Hull's original prototype. 
The typical tetrode is operated as an 
amplifier with a slightly negative control 
grid, while the screen grid is positive, 
with the plate (or anode) usually set as 
still more positive. At particular higher 
levels of voltage, tetrode secondary plate 


emission went away, and one saw a rather 
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familiar set of amplifier performance 
configurations if the tube was pushed 
past the “dip,” or secondary emission 
zone. Following Hull, Scroggie reasoned 
that secondary plate emission in tetrodes 
could be used 
commercially available tubes of that type 
as Dynatrons, by making the screen grid 
— now Dynode — very positive and the 
plate somewhat less positive; this 


to operate some 


arrangement took advantage of the 
“tetrode dip” instead of eliminating it 
with a suppressor grid (as in pentodes). 
The tetrode dip was in effect the same 
phenomenon of negative resistance Hull 
found in the original Dynatron. 

A closer look at the tetrode dip reveals 
that secondary plate emission creates the 
Dynatron negative resistance pattern ina 
tetrode performance envelope —a strange 
idea, this weirdly resistance with a minus 
sign. But it is familiar to we regenerative 
radio fans under the name of feedback. 
Armstrong’s famous regenerative and 
super-regenerative circuits return some 
energy from an amplifier output to raise 
energy levels in an LC tank circuit such 
that the circuit can sustain continuous — 
oscillations at its resonant frequency. 
Others, such as Colpitts, Hartley, and 
Pierce, developed alternative methods of 
feedback.'® Feedback provides additional 
localized energy that can be focused into 
some circuit subsystem. (Remember, 
neither feedback nor negative resistance 
provide entirely new energy over and 
above the total energy input into the 
complete circuit; Mother Nature does 
not cook free lunches.) Since positive 
resistance dissipates energy, we can think 
of a negative resistance as adding local 
energy, which is exactly what happens 
during the dreaded tetrode dip. By using 
it instead of losing it, we get the Dynatron 


method of obtaining feedback — that is 
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negative resistance — into an LC tank 
circuit. And the advantage is that fewer 
parts external to the tube are needed; 
moreover, in the case of a Dynatron, 
many parallel tank circuits can be made 
to oscillate by simply. connecting the tank 
to the Dynatron negative resistance dual 
port; and furthermore, just single coils so 
connected will oscillate at their self- 
resonant frequency" (in parallel with 
their distributed or self-capacity). In 
effect, many of the Armstrong, Colpitts, 
Hartley, and feedback 
arrangements done with parts external to 


the tube, can be supplied by the 


Pierce 


phenomena occurring internally in a 
properly connected Dynatron. 

OK, so what? — You ask with insightful 
logic! 

My thought was that a regenerative 
receiver is, roughly speaking, an 
oscillating amplifier, or at least one that 
is about to oscillate — remember kissin’ 
cousins. A Dynatron can oscillate, but 
can it be set up so that at the edge of its 
oscillation it will act as a regenerative 
detector and amplifier, much like the 
circuits of Armstrong and colleagues? 
Hull (in his various publications) and 
others reported amplifier, oscillator, as 
well as receiver configurations for 
Dynatrons, so there was hope. But where 
is one to get a good Dynatron these days? 

Some Common Pentodes Are 
Dynatrons In Disguise. 

Inspired by Scroggie who made 
Dynatrons from tetrodes — and thinking 
of pentodes as Dynatrons also with too 
many extra internal pieces — I thought it 
might be possible to reverse-configure a 
currently available common pentode. The 
early tetrodes used by Scroggie were not 
at my handy radio experimental supply 
reek ee hal 


warehouse; some persons, 


unnecessarily condescending way, refer 
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to this scientific equipment resource as a 
“Junk box.” The suppressor grid in a 
candidate tube must not be internally 
tied to the cathode, because that is the 
pentode method of killing secondary 
emission, which a Dynatron needs. Sure 
enough, several pentodes common today 
in octal or peanut-tube types, have a 
suppressor grid that is not internally 
connected to the cathode — the 6SJ7GT 
seemed to be a particularly good 
candidate. Perhaps with a little fooling 
around, it might be possible to have an 
easily obtained contemporary tube 
functioning as a Dynatron by connecting 
the free suppressor grid to the plate while 
using the pentode's screen grid as the 
Dynode. It looked good in theory, but 
would it work? Following Scroggie’s 
discussion (page 189-201) of a broadly 
useful Dynatron laboratory oscillator, | 
lashed up a test board using a 6SJ7GT 
with a plate-tied suppressor grid.'* It is 
propelled by my Heathkit IP-32 bench 
power supply providing variable tube- 
strength A (filament), B (plate) and C 
(negative for control grid bias) voltages. 
I used the Dynatron test board (see 
schematic 1, next page), with an old 
crystal set broadcast band tank circuit 
(photo 1) connected to oscillation ports 
X1 and X2 on the test board. See photo 
1, next page. 

With 40 volts on the screen grid 
(Dynode), and -1 volts on the control 
grid’? (tying the control grid G1 to the 
cathode works also), and a potentiometer 
providing a few volts on the plate, my 
oscilloscope showed oscillation at various 
settings of the plate voltage.'* I think 
Scroggie’s full lab instrument could be 
replicated with a 6SJ7 or other 
appropriate contemporary pentode; he 
outlined many useful lab applications of 


his Dynatron oscillator in his book, some 
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of which involve using the control grid 
G1. Hull had perceived that trick in his 
original Dynatron work — he named such 
a four-element tube a “PlioDynatron;” 
its four elements were cathode, control 
erid, dynode, and anode. However, my 
purpose for the moment was only to 
obtain a bare-bones Dynatron oscillator 
as a possible route toward a constructing 
a receiver. 

Now | had a working oscillator, a very 
useful one. For instance, I could tie my 
Miller 90605 
wavemeter (a hand-held parallel LC 
circuit calibrated for 3-10 Mc) into 
terminals X1 and X2 and have HF 
oscillations, or I could tie in an audio 
frequency LC tank and have AF. Yet, it 


was not a receiver. 


model absorption 


How to get a receiver? 

After a lot of frustration, it was 
deceptively simple. Tap a wire antenna 
(mine is about 80 feet) at a few turns on 
the coil (readily available on the re- 
purposed crystal set LC tank board), 
using no external RF ground. Or, a 
better method is to use an antenna link 
coil (which does need an RF ground) 
loose-coupled to the tank tuning coil. 

Where is the audio? 

After the frustration, success came with 
connection of my sound-powered 
earphones through a .1 mfd capacitor 
stuck on the plate side at X1, with the 
other lead of the phones going to B 
minus. (There may be better AF takeoff 
points or methods, but I was sufficiently 
flabbergasted by this one to simply enjoy 
it for the moment.) With these two 
features in place, the potentiometer acts 
like a regeneration control, and I[ got 
some strong local AM BC stations at two 
points on the control potentiometer. 
With careful adjustment, good resolution 


of the AM signal was achieved, but with 
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Figure 1: Dynatron Dip in a'24 Tetrode 
(From Radio-Craft, V. 1V, 1945, p.419) 
some hum (I suspected this was due to my 
haywire breadboard layout of this 
preliminary lashup). I tried the AF output 
with 5k earphones, and with my Radio 
Shack mini-amplifier. Sound-powered 
phones were solid, and standard 2k or 5k 
earphones worked ata lesser but functional 
level; with little amplification from the 
RS unit, I had good volume from my 8- 
inch test speaker. 

I noticed on my scope (and in the audio), 
while swinging the potentiometer from 
one end to the other, that a receiver 
performance pattern could be seen. 

If one views the prototypical Dynatron!/ 
Tetrode negative resistance curve in the 
example curve"® of figure 1, it begins with 
an upper peak (at plate current 1 mA, call 
this point C), then descends more-or-less 
in a linear fashion to a lower “inverse 
peak” (in this example at minus 1.3 mA, 
call this point E). (The standard tetrode 
amplifier circuit would use the part of this 
curve to the right of E, to avoid unwanted 
oscillation.) The Dynatron reception zones 
are near points C or E. This detector 
action is probably due to the nonlinear 
nature of the curve at those points. One of 
the zones of reception was a little stronger 
than the other, but I haven’t tried to 


pursue the finer details so far. Those two 
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peaks, located at "almost into oscillation" 
and at “almost out of oscillation,” are 
zones where I found both detection of 
AM and amplification. Of course, if you 
want your Dynatron to be an oscillator, 
arrange the control potentiometer 
midway between C and E somewhere 
near D. 

In the receiver function there is 
demodulation and amplification enough 
to support phones on these strong local 
BC stations. Just as in an Armstrong 
regenerative receiver, I suspected that 
resolution of CW or SSB could be present 
on the oscillatory side of the receiving 
zones. The present potentiometer is a 
one-turn 10k; a ten-turn unit might give 
better control of settings. Following 
Scroggie’s advice to incorporate a 
milliammeter in the Dynode supply to 
avoid exceeding 5 mA (thought to be 
courting tube destruction), I included a 
15 mA meter. When reception is well- 
tuned in the test board circuit, this meter 
runs at about 1.5 mA. These reception 
results were quite striking for me; but I 
am no engineer, just a tinkerer. 


The Albert W. Hull Memorial 
Dynatron Receiver 

I felt sufficiently confident at this point 
to proceed toward a nicely built receiver 
with a single stage of AF amplification. 
Thus was born the Hull Memorial 
Dynatron Receiver, see photo 2. 

The circuit is given in schematic 2. 

The chassis is a recycled and pretty- 
fied 1940’s cheese box (wood works well 
in this case). Circuit improvements that 
were incorporated include use of a 6AK6 
(at the left) as a Dynatron, a GAU6 (at the 
right) as AF amplifier, an AF volume 
control, a BC band feri-loopstick as the 
tuning inductor (behind the tuning 
capacitor) witha hand adjustable antenna 
link coil and a 3-turn coil connected 
when monitoring with a scope, a 365 pF 
variable capacitor (VC) with internal 
reduction drive coupled to an additional 
external reduction drive and bushing 
assembly to give s/oooow tuning action, 
and a small vernier rheostat in series with 
the wiper of the control potentiometer to 
give more precise fine control of the 
negative resistance. This vernier rheostat 


| 


Photo 2: The Albert W. Hull Memorial Dynatron Receiver: The controls are left- 
to-right; Coarse Regen, Fine Regen, Tuning, and AF Volume. 
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Schematic 2: The Hull Memorial Dynatron Receiver 
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Photo 3, The Albert W. Hull Memorial Dynatron Receiver top view: Terminals left- 
to-right are B+, B-, Fl & F2 6 volt filament, Antenna then Ground for the antenna 


link coil, X1 then X2. 
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came into its own in fine tuning the 
feedback for best audio. The mechanical 
tuning indicator is a piece of music wire 
lashed onto the rotor shaft of the VC. 
The logging scale is a recycled CD screwed 
to the VC front plate. 

This is a much stronger receiver than 
the previous clip-lead special. I notice no 
hum. The antenna loose-coupler coil can 
be set on the feri-loopstick at the strongest 
reception point while good selectivity is 
retained. I wanted to keep the maximum 
voltage for the entire rig at 40, so the AF 
amplifier is rather weak. When well-tuned 
to a local BC station I hear no distortion. 
If the slug in the loopstick is adjusted so 
that the minimum capacity point on the 
VC is at 4 Mc, then one can tune down 
(increase capacity in the variable) over 
the 80 meter band and into the top of the 
BC band. In 80 meters I could clearly 
hear CW and SSB as well as AM signals. 
As with a typical regenerative receiver, 
getting the regeneration control — which 
is to say, the Dynatron negative-resistance 
control potentiometer — slightly into the 
zone where oscillation is just starting, 
will yield conditions for CW and SSB. 
Above the BC band, as equipped, the 
AWH Memorial Receiver in this less 
than optimum HF embodiment becomes 
touchy to tune, both in settings of the 
frequency VC and the 
potentiometer. A design for HF use might 


control 


overcome these issues. 
Alignment 

Connect the antenna and ground to 
the link coil on the tuning inductor form. 
With a scope probe connected to the 
scope coil on the tuning inductor form, 
the plate voltage potentiometer set to 
provide the lowest voltage to the plate, 
light the tube filaments, count to 20 then 
place 40 volts B+ on the Dynode (four 


nine-volt transistor batteries will also 
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work). Watch the scope trace while 
increasing the plate voltage slowly. The 
Dynatron should start to oscillate around 
plate voltage of 8 volts (Figure 1, point 
C). As the plate voltage is increased, the 
oscillation will cease at asomewhat higher 
voltages, around 13 volts (point E). The 
zone between points C and E — call its 
middle point D — is the region for 
oscillation. The AM reception zone will 
be just as one is entering point C from a 
lower voltage or as one is leaving point E 
toward a higher plate voltage. Possible 
zones for CW or SSB are in the reception 
zone a tad toward the middle point D. 
Here is where the fine (vernier) rheostat 
on the potentiometer wiper and the 
double reduction tuning drive begin to 
earn their pay. 
i chepe 
knowledgeable than me will try this rig. 
It works well as a broadcast band receiver. 
I wonder ifthe approach can be improved 
to produce a functional shortwave AM/ 
CW/SSB receiver with a power amplifier 
to drive a loudspeaker. As I review the 
results so far, I can imagine a single tube 
CW transceiver: a Dynatron could receive, 
then easily be switched to its best 


some persons more 


oscillation point for transmit... perhaps. 
Concluding Thoughts 

While early screen grid tubes often 
could be drafted for Dynatron service, 
the progressive development of the 
standard screen grid idea brought 
carbonized plates and other factors as a 
way to knock down secondary plate 
emissions. So, the evolution of tube design 
moved away from the Dynatron idea. It 
should be possible to design a plate that 
would be a good secondary emitter, but 
apparently it didn’t happen in receiving 
tubes except maybe in a laboratory. 
However, Crosley did use some of the 


early tetrodes in Dynatron configuration 
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in a few mass-produced receivers. 

During the era when standard 
uncarbonized early tetrodes still could be 
arranged as Dynatrons, the Dynatron 
oscillator and amplifier was quite popular 
because among the oscillators available 
at the time, it could be used as a reliable 
home-built frequency standard. The 
Radio Amateur’s Handbook for 1932 
featured a Dynatron frequency meter 
(pages 79-82) using a ‘22 or °32 tube. 
Scroggie’s book also describes a number 
of other test-bench uses for his tetrode 
Dynatron circuit. Also, the Gernsback 
publications — Radio Craft and Short Wave 
Craft — in the early 1930s featured a 
number of articles on Dynatrons and their 
possible uses. One can easily search for 
them through the 
Americanradiohistory.com web site. Why 
use a Dynatron circuit for amateur 
frequency checking? The 1932 ARRL 
handbook explained it this way (page 
81): 

“A frequency meter which is capable of 


excellent 


all the accuracy needed in amateur work 
is shown in the photographs. A screen- 
grid tube is used as the oscillator, and 
when connected up in the fashion shown 
is said to be operating as a ‘plioDynatron’ 
or, more simply, ‘Dynatron’ oscillator. A 
frequency meter of this type is known as 
a Dynatron frequency meter... the best 
type of oscillator available for frequency 
meter work at the present time... [italics 
added].” 

This theme of reliability for Dynatron 
oscillators — at that time (early 1930s) — 
is echoed in the work of Scroggie and in 
a number of Dynatron articles in the 
Gernsback magazines of the era. Thus, 
the Dynatron did have a run of 
functionality in the amateur and 
experimenter world of that day even 


though there were no purpose-built 
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Dynatrons or PlioDynatrons produced by 
tube manufacturers. Here I have shown 
that if the circuit of a Dynatron frequency 
meter (oscillator) is slightly modified by 
adding an antenna coupling — as well as 
at the top of the tank circuit — a capacitor 
and some headphones, one has a 
regenerative receiver. 

I am not an engineer by profession, 
merely a historian of science, so I cannot 
maximize this interesting receiver circuit. 
I hope there are some qualified electrical 
expert readers of this article who might 
want to refine it. What is presented here 
is only a rough outline of possibilities. 

Es vy 73 from Texas Tech University, 
de KA5ELD 
End Notes: 

1. For a good account of Geissler and 
Crookes see Wikipedia. 

2 On Roentren, ween htrpril 
www.nobelprize.org/nobel_prizes/ 
physics/laureates/1901 /rontgen-bio.html 

3. Tesla’s various lectures in New York 
City, for example: on-line see http:// 
teslasociety.com/columbia.pdf . 

4. Maja Hrabak et al. “Nikola Tesla 
and the Discovery of X-rays.” 
RadioGraphics, vol. 28, No. 4: published 
on-line 2008 — see https://pubs.rsna.org/ 
doi/full/10.1148/rg.284075206 . 

5. Hull's National Academy of Sciences 
biography may be found at: http:// 
www.nasonline.org/publications/ 
biographical-memoirs/memoir-pdfs/ 
hull-albert.pdf . 

6.A. W. Hull, The Dynatron,a Vacuum 
Tube Possessing Negative Electric 
Resistance, Proc. 1. R. E., February 1918. 
See also, Negative Resistance, US Patent 
Office, number 1,387,984 (16 August 
1921), available for download from 
Google Patents. 

7. M.G. Scroggie, Radio Laboratory 
Handbook, London: Wireless World, 
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1943. This very useful but somewhat 
scarce book may be viewed or downloaded 
at: 
https://www.dropbox.com/s/ 
v3lac8um5mvd3s8/ 

Radio%20Laboratory 

%20Handbook.pdf?dl=0 

8. For example, J. F. Rider, Inside the 
Vacuum Tube, New York: Rider 
Publications, 1945, reprinted 2002 by 
Audio Amateur Inc., Peterborough, NH. 

9. A nice study of secondary emission 
obtainable in common tubes may be 
retrieved at https://www.frostburg.edu/ 
personal/latta/ee/2ndemission/ 
generaltube.htm . This study examines 
secondary emission in a few common 
tubes; note the results for the 5763 tube, 
which appears to be a good candidate for 
Dynatron operation. A Google search 
using “vacuum tube secondary emission 
shows current research on tubes with 
plates specifically designed to have high 
secondary emission. Could one find such 
a commercial tube nowadays and adapt it 
for Super-Dynatron service? 

10. An excellent account of a number 
of oscillator types, including Dynatrons 
and other negative resistance oscillators 
(beginning on page 75), is found in I. M. 
Gottlieb, Practical Oscillator Handbook 
Oxford: Newnes, 1997. Another 
masterful ’ work,” especially ror 
understanding negative resistance, is 
Herbert J. Reich, Functional Circuits 
and Oscillators, Boston: Boston 
Technical Publishers, reprinted 1965. 

11. This suggests a technique for 
finding the self-resonant frequency of 
many coils in the .5-30 Megahertz region: 
place the coil alone across Dynatron 
oscillator ports (X1 and X2 in the circuits 
given here), then read the self-resonant 
frequency with a loose coupled frequency 
meter. Such a coil provides both L (its 
inductance) and C (its distributed 
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capacity) at one frequency — its self- 
resonant point. 

12. A number of octal-based tubes 
show a basing diagram with no internal 
suppressor grid (G3) connection, and are 
thus candidates for Pentode-wired-as- 
Dynatron: for example, those with base 
diagram 8N. In the 7-pin "peanut" tubes, 
the GAK6 worked well (base 7BK shows 
a number of similar candidates). As an 
oscillator, the Russian- 4P1L Loctal 
pentode is strong, but weaker as a 
Dynatron detector/amplifier. I have tried 
a couple of tiny 7587 Nuvistor tetrodes 
as Dynatrons, with good oscillation and 
detection. using these approximate 
voltages: B+ at 35, C at -1.5, vary plate 
voltage for setting. Determining the 
characteristics of the best Dynatron 
candidates would be a subject for another 
series of experiments. Note that a good 
internet source for tube data on an 
international scale is 
www.radiomuseum.org. 

13. Some pentodes configured as 
Dynatrons will work with the control 
grid G1 tied to the cathode; others didn't 
like that condition and seem to need 
about -1.5 volt bias on G1. Changing the 
G1 bias requires other settings to be 
adjusted. 

14. I found that wrapping a turn or 
two of junk wire around the tank coil, 
then connecting the junk ends to the 
scope probe and its ground provided a 
helpful scope view of both oscillation 
and of received audio. 

15. Figure 1 shows voltages used in 
testing the Dynatron action of a type 24 
tube. Voltages on this graph do not apply 
to the tubes in the circuits constructed 
here; however, the form of the curve is 
the same. 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 ke. OSX W2DAP, Friendly Format 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 ke; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-04002 

California Early Bird Net: THIS NET HAS BEEN DISCONTINUED 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@OJ. 
Also try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6-8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W 4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 ke +OQRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW 

Eastern AM Swap Net: Thu. Evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets is Warren, W1GUD. 

Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email NX)CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM ‘ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke + QRM. QSX Ted, W3PWW 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF 4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX opis Will (AA6DD) 

Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WB6MWL), Duncan (WDSIKY), 
Jack (KG5GP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op¥ack (KG5GP) Sat 1400ET, 7.235Mc. Op 
Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), 
Andy (WB@SNF) or Al (W8UT), Roger (KD7HH), and Mike (N 6CMY) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 

Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 ke + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 

Wireless Set No. 19 Net: Second Sun. 7270 kc (+25 Kc) @ 1800Z. Alternate 3760 ke, +25 kc. QSX Dave (V A3ORP) 
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A Reborn Heathkit DX-40 Transmitter and its 
Companion HR-20 Receiver 


By Jeff Covelli, WA8SAJ 
5368 Melody Lane 
Willoughby, Oh 44094 


wa8saj@gmail.com 


The Beginning 

Many of us have had smoke pour out of 
a radio and wondered if it could ever get 
back to being as it was before the smoke 
came out. Well, this story is about that 
feeling. I received a telephone call from a 
ham friend Bill (K8DBN) who knew 
someone that had a Heathkit DX-40 
transmitter with a blown power 
transformer and wondered if] could bring 
the DX-40 back to life. I said “yes, if 
another power transformer could be 
purchased used from another DX-40 or 
DX-35” because the 
transformers are the 
same. 

Figure 1 

Pll begin with the 
original ham that had 
this from the 
beginning. Jack Miller 
(W1PDI) acquired the 
DX-40 back in the day 
and several years earlier 
had built a Heathkit 


HR-20 as a companion 


receiver and had a 
Heathkit VF-1 VFO. 
He used them for years. 
His son Tom (then 
WNIGLS) became a 
ham in 1966 and later 
got married had kids 


Figure 1: Tom and 
His Restored Station 
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and lost interest in ham radio. After [om’s 
Dad passed away his mother sent the 
radio gear to him from her home in 
Florida. This got Tom interested in 
getting this new found equipment up 
and running after many years of sitting in 
storage. Well, we all know how that goes, 
sitting in storage in Florida, where Jack 
lived before he passed. Tom was able to 
get his Dad’s call (W1PDI) and of course 
he wanted to plug the gear in and see how 
it all worked, not realizing the line voltage 
is higher than when his Dad used it back 
in the 1950s or early ‘60s at 115 VAC. 
Today it’s more like 120 to 125 VAC. 
Well, for whatever reason the DX-40 
smoked and he was devastated that his 


Dad’s DX-40 would never come back 
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Figure 2: Tom Miller is at the key during 1967. 


again. 
Figure 2 

As seen in the picture of Tom operating 
his Dad’s station in 1967, you will not 
see the VF-1 VFO because back then no 
one with a Novice license could use a 
VEO for transmitting on the novice 
bands, plus, only 75 watts input power 
was allowed, but perfect for the DX-40 
transmitter. Also, having a receiver such 
as a HR-20 was a real treat, since most 
folks only had general coverage receivers 
and the HR-20 was ham-band-only. 

Getting Started 

When Tom called me, I asked him to 
bring all that he had from his Dad’s 
estate so I could see what I could do to 
bring the whole station back to working 
condition. This included the DX-40, the 
VF-1 VEO, the HR-20 receiver (more on 
that later), manuals, schematics, Dow 


Key relay, Electro-Voice EV-664 
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microphone, and a spare power 
transformer. Well, Tom brought it all 
over and I got started with the HR-20 
receiver to make sure it worked — and it 
did, more or less. The VF-1 was put aside 
for now. The DX-40 was set on the 
bench and first I looked to see if a fuse 
was used in the primary AC line cord and 


4 


Figure 3 


none was seen. Most of this old equipment 
never had them installed. I wish I knew 
why. 
Figure 3 

To be safe, an Elmenco dual fuse holder 
/plug was installed. Much of the older 
ham radio gear used them, such as EF 
Johnson and some later Heathkit gear. I 
didn’t want to drill holes in the 
transmitter; it had very little room for a 
fuse holder. In my work shop I use a 10 
amp Variac with a large analog voltmeter 
and wattmeter built in. This is great for 
bringing up the AC line voltage up slowly 
while watching the wattmeter. It has a 
eround fault interrupter and the 
transmitter chassis can also be grounded! 

Figure 4 

As I looked on the bottom of the DX- 
40, I could see that both of the AC input 
RF chokes had burned to a crisp, so I 
replaced both of them with known-good 
ones from my supply of Drake chokes 


R.F. 
Chokes 
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supplies. I then disconnected the output 
leads of the power transformer so I could 
check them separately. While turning up 
the Variac, all was good until it got up to 
about 30 volts AC input. At that point, I 
saw the wattmeter climb fast, indicating 
a short in the high voltage side of the DX- 
40. I knew then this was the problem. I 
installed the spare transformer from a 
DX-40 transmitter that Tom had and it 
went in perfectly. 


Figure 5, Below: 


Filter 
Cap 
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Figure 5 

The 5U4 rectifier 
was replaced along 
with the RCA 6146 
final tube, since I did 
not want any 
problems with tubes. 
I also replaced all the 
filter 
which would have 


capacitors, 


been done anyway 
with slightly higher 
ratings. 

After I got 
everything up and 
running on the DX- 
40, it was time to see 


Muting 
Contacts 


2-Pin 
Microphone 
Jack & Plug 


rien Be 


how well it worked 
and, as expected, all 


Figure 6, Above and Figure 7, Below 


was fine for a “stock” 
DX-40. Power output 


was around 50 watts 


in CW mode and 10 
to 15 watts idle for 
phone. 


Now a 


Added Turn-On Wire mee 
for Cathodes 


MICROPHONE INPUT IS 
GROUNDED FOR MODULATOR 
VOLTAGE MEASUREMENTS. 


MICRUPHONE 
CONNEC TOR 


microphone had to be 
installed. 

Figures 6 and 7 

Tom did have an 
Electro-Voice EV-664 
dynamic mic, without 
a connector, so | 
installed an Amphenol 
80-MC2M 
microphone plug with 


2-pin 


a matching 2-pin jack 


1y7 VAC LINE VOLTAGE 
E THO VOLTAGES ARE GIVEN, THE 
'Y DUE TO BAND 
CIRCUIT ANQ RF IN VTVM) 


EATRKIT VIA} USED 


HEATHKIT TRANSMITTER 


(BOTH 
MODEL DOX-40 


P E-VOLTAGE MEASURED AT 
PIN 1 OF S1/4GB. 


2-Pin Microphone jack jdded for 


turn-on of the cathodes. 


on the DX-40 rear 
chassis. I wanted to add a turn-on feature 
for AM phone operation, with the CW 
key jack open, along with the CW key 
plugged in all the time. 
Figure 8 

What this does is let you select the 

function “phone” on the front panel 


applying high voltage to the final, and 
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turning on the Dow-Key relay. Then use 
the microphone push-bar switch to turn 
on the 6CL6 oscillator and 6146 final 
cathodes. I’ve done this with other early 
transmitters and it prevents the function 
switch from arcing. I could have done a 
PTT modification, but wanted to keep 


the radio as much “stock” as possible, 
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with only one wire added to the key jack 


works very well. Another feature is when 
the DX-40 is using the VF-1 VFO, 
selecting the “tune” position, you can 
now use the microphone push-bar to 
“spot” the VFO frequency in the receiver 
and pre-tune the driver stage before going 
to Phone or CW. 
Adding More to the Station 

With the DX-40 all done, time to see if 
the VF-1 VFO worked and sure enough 
it worked perfect, so now came the Dow- 
Key relay, which also worked good with 
some cleaning of the contacts, re-wiring 
and getting the audio muting cable ready 


for the Heathkit HR-20 receiver. 
Figure 9 

The HR-20 receiver does not have a 
built-in power supply and was intended 
for use with the matching HX-20 SSB 
mobile transmitter and, yes, both were 
intended for mobile operation using the 
Heathkit HP-13 DC supply and the HP- 
23 AC supply for home use. I noticed 
four holes drilled on the top cover of the 
HR-20 receiver, indicating that it was 
used at one time mobile with the HX-20 
mounted on top as Heathkit showed in 
their catalogs for mobile use. Remember, 
the cars back then had a huge amount of 
room over the transmission hump for 
mounting the pair. Tom brought the 
matching HP-23 AC power supply and I 
replaced most of the filter capacitors and 
diodes in it, which helped bring the HR- 
20 back to life. The HR-20 (circa 1962 
to 1964) is a ham-band-only receiver 
and was really very good in performance 
for SSB/ CW, since it did have a product- 
detector and very good AGC. 

Figure 10 

There is a 3 kHz at 6-dB-wide crystal 
filter in the first 3 MHz IF stage, great for 
SSB, but too narrow for AM. If it’s tuned 


ES = = 
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“ART NO. EGY 
BLACKHAWK 


NGINEERING” COMPAN 


Figure 10 


a little either side of the center frequency 
better intelligibility and overall sound 
quality results, and with this 3 kHz wide 
crystal filter, it does helps in the QRM 
department. The HR-20 is a very 
attractive looking receiver, with a meter 
and dial bezel that really adds a 
professional look as most of the Heathkits 
did during the ownership with Daystrom 
Corp. Daystrom put a good amount of 
money into Heathkit, and especially the 
ham radio line, this is why you saw so 
many new products during the 1960s. As 
you can imagine, Tom’s Dad thought 
ahead and made sure there was a good 
receiver to snuggle up to the DX-40 and 
for a novice at that time a great station as 
seen in Tom’s picture from 1967. 

I aligned the receiver and found very 
little to be wrong with it. I will say the 
amount of work someone had to do in 
assembling this kit is amazing because 
the chassis and all the mechanical parts 
were in small pieces. The assembly time 
must have taken days with all those 
individual chassis parts, dial parts, gears, 
and meter bezel, etc. 

Normally the “muting” is done by 
opening up the cathodes of the receiver 
or removing high voltage from all the 
stages, but Heathkit decided to turn off 
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the audio stage by opening up the audio 
section, so I wired up the circuit for 
normally closed on receive and open for 
transmit. This worked fine with the Dow- 
Key relay’s external contacts. I measured 
the Dow-Key relay for RF attenuation on 
the receive side with the spectrum analyzer 
and found it to be greater than about 40 
dB, so the front end of the HR-20 should 
not be hurt when running low power 
from the DX-40 in transmit. Tom wanted 
to use this station primarily for AM, 
along with some CW. I found the EV- 
664 microphone to have more bass 
response than highs, so I told him to look 
for a good used Astatic D-104 
microphone for a better match as I used 
a D-104 during the testing of his station. 
I got on the air with Tom’s renewed 
station after all was done and most folks 
said it did sound good considering this 1s 
a screen modulated transmitter, certainly 
not plate modulated. It worked fairly 
well for a transmitter over 60-years-old. 
Take note: The CW key is plugged in to 
keep the cathodes for the 6CL6 and 6146 
from conducting on transmit until the 
microphone button is pushed. I did cheat 
a little and use both my power amplifiers 
with additional padding on the output 
from the DX-40, to help get the signal up 
to 100 watts idle with voice peaks of 300 
watts and it all worked great overall. The 
VE-1 VEO provided plenty of drive and 
it held frequency fairly good for its age. 

Tom (W1PDI) is certainly happy with 
it and has been using it now for a month 
or so and bringing back those memories 
from 1967. I really enjoyed getting this 
one going and having another ham get 
on the air after all those years of not being 
able to operate due to his family 
commitments. 


LEN 
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The Antique Wireless Association’s 


2020 AM QSO Party Results 


By Joe Fell, W3GMS 

What a great time for those the participated in the AWA AM QSO Party this year. 
This event took place on February 15th and 16th for a 24 hour pea of time. Radio 
conditions were generally good this year. 

The event had a 30% increase in logs received compared to last year’s AWA QSO 
Party. This is always great news. All of the AWA “On-Air” events are growing when 

compared to previous years. Keep up the good work by getting on the air and enjoying 
some good AM fellowship. 

While use of older tube gear is encouraged, we also want to welcome people using 
modern gear. Some modern gear includes, Class D and E transmitters, SDR transceivers 
and don’t forget about the conventional multimode rig that has an AM on the mode 
switch. This event brings awareness to the mode of AM and for many, this is the first 
time they have experienced AM. Welcome them to a wonderful mode of operation. 

Remember, you do not need to be an AWA member to participate in any of the 
AWA “On Air” events. 

Congratulations to those that placed in the top 5 score ranking for this event! 

¢ Steve — WA8UEG, 313 points (this was Steve’s first time in this event) 

° Jerry — W1ZB, 72 points 

° W1AW 70 points 

° Joe-W3GMS, 69 points 

¢ John - N2BE, 64 points 

For complete details on this event, please see all the details on the AWA web site: 

https://antiquewireless.org/homepage/on-the-air/ 


Michael Slyker’s wonderful ham shack WA8RVD that he used during this year’s 
AWA AM QSO Party. Transmitters in use during the event were the Millen high 
power rig and a Central Electronics CE-100V. 
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= Please send in your restoration topics and share them with all ER readers! yy 
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Fixing Inexpensive Vernier Drives 


By Charlie Liberto, W4MEC 
Hendersonville, NC 


mjcal79@gmail.com 


Many pieces of radio gear, both 
transmitters and receivers, have some 
form of vernier drive that was inexpensive 
to make, and when new they worked 
pretty well. 

As shown in figure 1, The drive usually 
consists of the main capacitor rotor shaft, 
being center-drilled for a particular 
length, where at least 3 holes are drilled 
approximately where center hole ends in 
the outer rotor shaft. A smaller center 
shaft the knob mounts to the shaft and 


goes in this drilling, its internal end having 
a smooth race cut into it. Ball bearings 
are fitted into the larger shaft’s holes to 
engage the race on the inner shaft, and 
they are affixed in place to hold the whole 
thing together. I have seen this style drive 
on the Heath AR-2 and AR-3 receivers 
and others in the same price category, 
plus commercial gear like the aircraft 
receiver/transmitter in figure 2. If you do 
not know that the rigs have this style of 
drive, you may think it is just direct-drive 
tuning when you find an antique that has 
the shafts and ball bearing frozen together 
because the old lubricant has turned to 
glue! The normal giveaway on whether 


Knob turns the inner 
shaft 


A dial or pointer attaches here to the outer 
shaft, press on or set screw and rotates along 
with the capacitor rotor. 


Inner shaft transfers it rotation to the 
uter shaft through these bearings 
Vii the vernier effect. 


Capacitor rotor blades 


here part of capacitor frame 


Figure 1: This is a cutaway view of the vernier drive restoration discussed in the text. 
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the radio of interest does have this drive 
on a capacitor that has no visible vernier 
device mechanism, is a concentric tuning 
knob, or a pointer-and-tuning knob that 
are not attached but are on the same 
shaft. 

If you are lucky, using penetrating oil 
will loosen the two shafts and the vernier 
action will return, as I experienced with 
the aviation radio below. 

If you have read some of my stories in 
ER, you know I look for really affordable 
(uber cheap) radio gear of all types to fix 
and restore. A Hallicrafters TW-25 
caught my eye for a double sawbuck and 
it came home to me. This little AC/DC/ 
Battery AM broadcast-band radio was in 
great shape physically and electrically, 
only needing filters and a couple bypass 
caps changed out, but the vernier drive 
was a tuffy. I have used a technique where 


SSSssSsS===: 


Battery drill makes quick work of 4 


I drill a small hole in the threaded 
mounting of pots the shafts pass through, 
and on this type of vernier drive to get 
lubricant into the inner shaft. The hole is 
drilled in the outer section, just enough 
to break through to the inner shaft. This 
TW-25 took two holes as pictured. The 
really small diameter knob shaft on this 
one had to be treated gingerly too, since 
it was so stuck, the possibility of twisting 
the flatted end of the shaft off was a 
danger. Holding the larger capacitor drive 
shaft with one set of pliers I attempted to 
rotate the inner shaft, then I stopped — 
fearing breaking that flatted shaft. I 
moved to the next level, the application 
of heat from a one of those long butane 
lighters. I repeated this process a few 
times until the center shaft finally broke 
free. Be sure of surrounding radio parts, 


like the speaker cone, when using a flame, 


running the vernier shaft back and forth 


—— 
. 


EZ to work out the old lubricant and loosen 


4 


it up to like new silkiness 


Figure 2: A battery drill is used to free up an inexpensive vernier drive. 
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This shaft on the tune cap of a Halllicrafter TW-25 
ibattery AM radio needed two holes to allow penetrating 
il inside to break the goo up. Spraying with contact 
leaner, and running it with the drill restored smooth 
pertion of the vernier action. It took several clean out 


Figure 3: This is a close-up view of the tuning cap ona consumer-grade Hallicrafters 


TW-25 AM battery portable receiver. 


it does not take much to warm it up, you 
are not looking for cherry red by any 
means, just warm. 

Now you have to work the shaft back- 
and-forth to get it to loosen up, and work 
as much of the old lubricant out as 
possible. If you don’t, the old lubricant 
will corrupt the new and the shaft will 
seize up again. On this one, I used contact 
cleaner and put the tip of the extension 
tube on one of the holes and sprayed it in. 
If you do this, watch the back-spray, use 
safety glasses, or stand back. With 
repeated penetrating oil, heat, and 
physical exercise of the shaft, it had gotten 
loose enough for another trick. When | 
was working on the Ear-O-Air aircraft 
radio (figure 2), it dawned on me to 
speed up the process a bit. After you get 
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the shaft loose, when you turn it so the 
capacitor rotor goes to full open or closed, 
the large rotor shaft stops at it limit, but 
the inner will continue to turn. I sped up 
the process with a battery powered drill, 
using the forward-and-reverse function 
to run the inner shaft back-and-forth, 
adding penetrating oil, spraying with the 
cleaner, until it was running smoothly, 
just like new. If you try this, just be sure 
that inner shaft is actually free before you 
put a drill on it, or you could possible 
destroy the capacitor rotor. I would 
continue to hold the outer capacitor shaft 
with the pliers even when using the drill 
as a precaution. 
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Testing Drake Finals with TV-7A/U Tube Testers 


By Harry Pitnof, WA1GXC 
West Kington, RI 
hpitnof@gmail.com 


I suspect I’m not alone among Drake 
fans in having a huge cache of 6JB6 
sweep tubes in supply, amassed from 
both sterling and sketchy sources over 
the years. How many countless hours 
I’ve squandered trying to track down a 
circuit fault in a newly acquired or sick 
transmitter, only to later find that one 
tube in a replacement pair was a “loser?” 

For 8 years now an older TV-7A/U has 
been invaluable for overhauling and 
troubleshooting all kinds of gear, but the 
required Hickok adapter is essentially 
unavailable, and if found, priced 
astronomically. As we all know, nominal 
performance ona good-quality tester does 
not ensure a good job at RF, but any tube 
that performs poorly likely deserves the 
trash can for most applications. 
Operating on the presumption that nice, 
clean tube boxes suggest A+ output and 
waterlogged, musty boxes yield suspect 
contents has been a poor idea. 

After spending time in RCA Receiving 
Tube Manuals, I hit the jackpot. The 
octal-based 6GW6 is electrically identical 
to the 6JB6; a hi-perveance, beam-power 
tube. Older RCA books have large and 
easily readable characteristic curves that 
confirm this. Same plate resistance, same 
Gm, and test-data charts from early TV- 
7 and late TV-7D/U publications show 
identical bias-set and meter indications. 
Every listed parameter is identical. The 
6GW6 has K and G3 pins connected 
internally, but that’s of no consequence 
to us; on planet Earth, tube testers don’t 
get “snivets” interference. 

Scrounge or buy a Novar socket for the 
6JBG6 (they’re readily available from 
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customary N.O.S. suppliers) and jump 
terminals properly to an Octal plug; plug 
into the tester; pretend it’sa 6GW6 under 
test, and you’re good to go. Mechanical 
fabrication of the adapter is up to you; I 
was lucky to find a metal can Vector- 
brand turret assembly with bottom octal 
plug. I used the bottom section, short 
wires from the 6JB6 socket to plug, and 
strengthened the assembly with stiff (#14) 
wire soldered from the tube saddle to the 
bottom plug assembly. In retrospect, a 
more solid and professional job would 
result had I had used a chassis punch to 
cut a hole in the top of the can for the 
testing socket. But no matter. Just a word 
of caution —stiff B+ on the plate cap and 
screen wiring. Keep safely protected to 
prevent damage to you and unit. 

Here’s the corresponding connections: 


6JB6 pins 6GW6 pins 

1, 70 G2 qn-n-nnnnnonnnnnenn=------ > 4 G2 
2,6 Gl------------------------- > a 1G 
3K (Gump to 8, G3)--------- -> 8 K,G3 
2 pe 
SH wn-n---------------------------- mt eee 

8 G3 


This arrangement also holds for TR-3/ 
TR-4 transceivers using 12JB6; set to 
appropriate heater voltage. Novar tube- 
basing did not appear until early 60’s. 
This scheme usable on all older tube 
testers regardless of style or manufacturer. 

This idea won’t win a Nobel Prize for 
applied physics, but I gave myself a dope- 
slap for not thinking of it 7 years ago. 
Good luck! 
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Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


-_ Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 
from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 

to 20 words. Each additional word is $1.00. 
Electric Radio 

PO Box 242, Bailey, Colorado 80421-0242 

Ray@ERmag.com (Emailed ads are preferred.) 


@- DEADLINE for June 2020 is Fri. May 22nd! 
8 
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The Collins 75A-4 Handbook 

This is a newly revised and expanded 
232 page bound book with a soft cover, 
and having all the factory service bulletins 
from the Collins Radio Company, and 
Collins Addendum info not in the service 
bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty- 
three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print 
in the back issues. Many pages are now in 
full color. 

This expanded version highlights the 
history and development of the 75A-series 
of receivers that began in 1946 at the 
Collins Radio Company, eventually leading 
to the famous Collins 75A-4 receiver, as 
documented in many articles over the years 
in Electric Radio magazine. These articles 
discuss the background that lead to the 
75A-4 with interviews from 
legendary radio engineers such as 
Gene Sentiand Roy Olson (the A- 
Line designer). These engineers are 
no longer with us. It has all the 
articles in CQ, Ham Radio, and 
QST over the last 50+ years. A | 
special section explains the cathode- 
coupled, dual-triode receiver 
mixer, commonly calleda “Pullen 
mixer,” with information on its 
designer, Keats Pullen, showing 
his original mixer documents. 
Another special section details 
component identification in the 
75A-4 so that repairs can be made 
efficiently. 
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It includes a rare Collins 
document from 1957, TM-303- 
9, Production Test Procedure for 75A- 
4 Amateur Receiver by George 
Stevens, WWATA, aretired Collins 
test engineer, plus all-new articles 
never published in Electric Radio. 

See the ER Bookstore for ordering 


information! 
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MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: BC-348 W Mount. Signal Corp/ 
Vibroplex Bugs. WildBillKOIKP @ aol.com, 
303-229-4611 


FOR SALE: Vintage broadcast monthly 
magazines, Western Electric Pickups, 
RCA Broadcast news; Product catalogs 
from RCA, Gates, Collins. Details on 
request. Gary, KGGLH @volcano.net 209- 
418-4741 (text or voice) 


FOR SALE: Vintage Speaker; Hallicrafters, 
SM-23 in pristine condition and working. 
Will send photos. $90. Jeff Holmquest, 
K2EWM, Pinehurst, NC 


Computer by Bieeing 
RACK Man o2mg 
720-$24.0974 

mower 83 conn 

Antcles are (ephted tea 
DERORSSI00 Of the otras 
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DIGITAL ACCU Siw FOR cacti as RCVR 


DD-103 Universal Digital dial 


Works With Nearly Ree Receiver Or peur nscehies 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO ¢ IT IS A DIGITAL READOUT 
Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


FOR SALE: Hewlett Packard 608A sig gen, 
$25, pick-up Dave, WQOBEI, 
daves2 @enventis.net 507-339-2313 


FOR SALE: Very nice NC300. Works 
though low hum on audio $250.00. PICK 
UP ONLY. Also have several boxes of 
QST, CQ, World Radio, etc. free with 
purchase of NC300. WA9CWX — 608- 
362-0878 — phr8nk@aol.com 


FOR SALE: Collins KWM-2, Good 
Condition, $675. Burl, W4BJU, 530-346- 
8713 


FOR SALE: ICOM VHF Xcvr IC-V82, 7 watt, 
new condx, with battery & charger, $150. 
Roger, N8VQ, 804-642-2076 POB 224, 
Gloucester Point, VA 23062 


FOR SALE: Display Only HQ129, $50, 
Pickup only. Herb, K9GTB, 1727 S. 
Rodgers Ave, Alton, IL, 62002 1-217-851- 
1289 


FOR SALE: Books, Magazines, QST, CQ, 
etc. Call Howard, 301-320-3028 


FOR SALE: 50’s 60’s Classic American 
ham-gear in exceptional condition. Your 
fair offer determines price. https:// 
www.qrz.com/db/W5JV. QSL W5JV Doug 
Hensley, 5678 College Drive, Baton 
Rouge, LA 70806. (See my previous ER 
ads.) 
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FOR SALE: Working and artfully restored 
by John Svoboda W6MIT: Collins 32V3 
Transmitter - $650; Hallicrafters SP-600 
Receiver $750; Gorgeous Johnson Viking 
500 w/ PS/cables - $3000; Hallicrafters 
HT-20 transmitter - $325; Lafayette 
Receivers HE-10 - $200, HA-350 - $250, 
and HE-80 - $125 each; and Yaesu. 
FT902DM transceiver - $625. The 
following are not working: Multi-Elmac, 
PMR-8 Receiver, AF-68 Transmitter w/PS 
- $250; TWO each Hallicrafters Receivers 
SX-28 and SX-42 - $75 each. Contact 
Frank KBOW, fdellechaie @ sbcglobal.net 


FOR SALE: Jukebox AMI 1948 Model B 
needs repair pick up only with manual 
$390 Toshihiko Yamada, 7107 175th PL 
SW, Edmonds, WA 98026 
ja1ftc@hotmail.com 


FOR SALE: Two Precision model 10-12 
tube testers, refurbished, look and work 
good, $300 for both. Local Pickup Only. 
Walter, 718-456-1988 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (3) $19.95, 
Valiant long bolts (4) $23.95, plus 
Shigping. K1TLI, 508-965-7400, 
www.johnsonradioresto.com 
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SSB Adapters from Treetop Circuits 
Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP- 600 
Installed in Receiver and Powered By Receiver 
Control functions, look, and feel are unchanged. Adapter is activated when you turn 


on the BFO. 


SSB performance is greatly improved. 


We recommend you visit www. treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 

FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and 71D, Available from 


www.islandamplifier.com or contact 
John Stanford, KF6lI, directly at 
wb8svn @ gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with 
your phones? Try these plug and play 
filters. 1st for $4, others $3 each plus 
shipping. Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


UHF & More 


RF Connectors & Gadgets 


www. W5SWL.com 


Specializing in RF Connectors & Adapters - BNC - C- DIN- FME-N-SMA-TNC- 


Attenuators - Loads & Terminations- Component Parts- 
Hardware-Mic& Headset Jacks 

Mounts- Feet - Knobs - Speakers - Surge Protections- 
Test Gear Parts- Tools 


W5SWL Electronics 
PO Box B 
Mulberry, AR 72947 


www.W5SWL.com 


= 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 


EZ Hang, Code E | 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton, OH, hitps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 
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ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: Brown Bros. CSA and “MTL” 
model keys; any 
BBMC literature, advertisements, scans, 
photocopies. Robert Baumann, WV@Z, 
1985 South Cape Way, Lakewood, CO 
80227, 303-988-2089, WVWO@Z @ARRL.net 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED: Help with two Collins HF-8070 
Trx. Need them checked out and brought 
up-to spec. Cost no object. Pete WOEWQ 


peter.patton @ oc.edu 
May 2020 53 


WANTED Millen 46672-80 & 46672-10. 
Wound balun coils for 80, 10 Meters. 
George KA4GEH 1040 Winchester Ln, 
Aiken SC 29803-9666 
shaidorsai21@hotmail.com Txt/call: 1- 
407-310-2920 


WANTED: Top cover for a Hickok 752 tube 
tester. Bill, ke7kk@centurylink.net 605- 
343-1596 


WANTED: | need a manual or any other 
info on my military SWE, the Hallicrafters 
SX-116. Al Royce oscar873@aol.com 
951-734-0623 


WANTED: Drawer slide that bolts to the 
side of the Johnson Desk KW pedestal. 
Jeff, W7ID, (208) 697-9136. or 
W7ID @arrl.net 


WANTED: 2 good 6BV8 tubes. Herb, 
K9GTB, 1727 S. Rodgers Ave, Alton, IL, 
62002 1-217-851-1289 


WANTED: ATTENTION ALL ER 
AMATEURS -— Looking for any info on a 
Supreme SSB-6B Transceiver. If 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65@ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WASWRE 


WANTED: Heathkit SB series AM filter, 
good condition. Hallicrafters SX-115 
Original manual. Bill, 
ke7kk @centurylink.net 605-343-1596 


WANTED: original anode caps and ALC 
board for Drake L-4B linear amplifier. 
David, KM6RI, dkvarn@ yahoo.com, 408- 
390-8155 


WANTED: New square feet for 
Hallicrafters radios, SX28, SX101, HT- 
series. Part: 016-100029. Randy Long 
18606 CR5533A Ellington, MO 63638- 
8408 rlong@mcmo.net 573-663-2141 


WANTED: Kaar KE-23A receiver in 
restorable shape for Novice station. Steve, 
KOXP, 28035 Via Tirso, Mission Viejo CA 
92692 kOxp @kOxp.com 


WANTED: GF-11 Coil Set 2000-2500 kc 
Navy Designation CW 47135 Bob Lackey 
W4@QBE, bjlackey @ windstream.net- 1252 
Worley Creek Road, Lakemont, GA 30552 
706:782-3670 


WANTED: Rockwell-Collins HF-282. 
Markus Thomerson, k5ufo @ arrl.net, 940- 
443-4500 


WANTED: HP 10509A Loop Antenna in 
good physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 
mjzuccaro @ aol.com 


WANTED: General Radio 1806A VTVM 
(voltmeter), working or not. Bob Dew, 
Covington, Ga., 404-277-8797, 
rcdew @att.net 


WANTED: small knurled aluminum panel 
knob from Hallicrafters SX-110 or HT-37. 
Jim, KBiLOT, 802-324-5520 


James.goodwin @ uvmhealth.org 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS & 


can-caps.com 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in two versions: 


Model AB-1M, (With Voltmeter),...sss..s.ssssssssssssssssssessssssesseee $IIIS 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
i Pose ccosecvccveneast ettcsoseenttecscovsesscease P4495 
Shipping, each limiter ............ By asdacceetsgsapensys 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such — yy, ae b tedth eee 
damage. They are not intended to be used as a voltage- Models AB-1M, AB-30 OM 
reducing device. The AB-1M is 150W. All models ( 
come with a full money-back guarantee. 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 


Series 1 + Disk 1 
RL. Drake Co. 


System 


Requirements: 
Any computer with 
Adobe Acrobat Reader®. “jo 
Performance will vary 
depending on speed of 


the computer. 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 


www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, Wi 53126 


W7FG TRUE LADDER LINE IS NO 
LONGER ADVERTISING WITH 
ELECTRIC RADIO. 


DO NOT CONTACT THEM. 


ZG 


e World Class 


¢ Your Resource for * * Collins Radio * * 


(l=N UPN l= MN 


lins Collectors Ass 
ZY ZF 


¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
Signal Magazine 


e Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


on 
WW 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP @ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@ gmail.com 


WANTED: Vibrators: Oak V-6556, 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
Pennsburg, PA 18073, 215-541-1099 
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The Midwest Classic Radio Net 
“pre-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callisnowa 
club call held by the WA9ZTY Net. The 
WAQ9ZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 


May 2020 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $20.00 
delivered, $21.00 for XXL. 
(Medium Available by Special 
Order) 


Sea 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 
Collins 75S-3 and 32S-3 
Collins 30L-1 
Collins 30S-1 
Collins KWS-1 
Collins 75A-4 
Collins R-390A 
Collins R-390A Addendum 
Hammarlund SP-600JX...........cccccccccccccccceerereessnsssscsscscees 4 hours, $89.95 


Priority shipping within the US is $8.00 each for the first two 
DVDs, additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


| EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Westinghouse or GE 31/2" 
Panel Meter, 0-50 Milliamps RF. Steve, 
708-243-7713 


WANTED: Old slide rules for personal 
collection. Send _ information to 
db_cunningham @hotmail.com 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 
73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


WANTED: SCR503 Direction Finder Radio 
or Components: - Radios BC973/ 
BC1003 and accessories. Anthony 
Norden, Hertfordshire, England, MOWWV. 
agwnorden @ aol.com 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. 
Whitham Reeve, whit@reeve.com, +1 
907-538-4663 leave voicemail. 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey KD2AZI 
RadioArtistry @ gmail.com 


WANTED: WW II German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 
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WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” Dave, 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB4O0GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
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collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco @sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
ee tee ar. Steve, K2DK I, 
skeller53@ gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 


Tube Lore ll 


A REFERENCE ror USERS anp COLLECTORS 


Ludwell Sibley 
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briankn4r@gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


After being out-of-print for many years, 
Ludwell Sibley has released an updated version 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (!! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 
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—ELECTRIC RADIO BACK ISSUES— 
¢ All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

¢ The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

@ Single Issues: $4.00 Each, Postpaid 

° 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.00 Shipping 

e Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


NEW! The Collins 75A-4 Handbook: This is a newly revised and expanded volume produced 
by Electric Radio, (formerly the “75A-4 Modification Compendium”) having all the factory service 
bulletins from Collins Radio and Collins Addendum info not in the Service Bulletins. Includes all- 
new articles never published in Electric Radio, plus all 33 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues, discussing the background that 
lead to the 75A-4, plus everything from CQ, Ham Radio, and QST over the last 45+ years, now 
232 DAES, MANY 1A COMM, vol a. da eesteaeb ccomesceuteh diva cenecpagsgus CUR e MEI $34.95 plus $7.50 Shipping 
—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
Sie A Aa CH OR ARS LU Saad RL fafa A AS SRM ARBRE gel i $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.50 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
vintage AK advertising.-------------------------------------------------2ene cnn neneene nnn n ce eene meen een nenennnennnenennnnes $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
RR Re TS a nace es eca’s genes see QUE UM a. riRe ae Pd MM RO AIO Bs la ouileina'> seine ine enced» « satehatmieme $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


EES SITE UNL, CONOY ieiccectegeticdead cnucicecaiteaadhoses vabetrsndve sOeutetenor ada meinem batace Cacti ancaten wale mmasdd« 28a $36.25 
Practical Radio Repair, Volume 1: Both volumes are practical guides to vintage radiio repair and quite useful: 
apa Mie eli geen iene hte oan ese eeepc aSeoc NTUTIE Tg AUT colle Naan d wo BOND aa ad Taman Sods ba od sake Uinaghceneweeneeneunee sete dnestrseseiet $26.95 
Practical Radio Repair, VOIUMe 2: ........ icc teeeeee eee ee rere eeenennnneneerereseeseseeeaaaeaneneeeserereeeeees $26.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
Eyervining made by: Hallicrafters."By’ Chuck 'Dachiis —-*s-cn---—-se--Snareshescimen-menconcnrmenachertndassoecnanrernnen $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
SONTIAUVE IOUK IMO YOalS PASl. -----9--—- naan erga $24.95 
Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about EUrOPeaN EQUIPMENL. --------==nnnnnnmmnnnnnnnnnmnnnnnnnnnnnmnnnnnnccarsnces $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS.-----------------------------nsnnnnnnnnnnnnnnnnnnnnnn $34.95 


is packed full of valuable information about test equipment. 166 color pages. ------------------=---mnmmmnrrnmm $29.95 
Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and Accéssories------------—------~----- n-ne rset ncn mn mr nnn mn $37.95 


The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Tube Type Transmitters: CURRENTLY OUT-OF STOCK. We have been trying to get more since March 2019. 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $7.50 each. 


For other books, please add $6.00 for media mail shipping for one book and $1.00 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies. ) 
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JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
www.antiquewireless.org to learn more about AWA and other membership options. 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956, 
glenn @dsmliabs.com 


WANTED: Manual for a TURNER SSB+2 
Transistorized Microphone. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612, Call After 6 PM EST 


WANTED: Knob, Black center with silver 
outer ring for Hallicrafters S76 513/451/ 
1096; Rhigley599 @ aol.com 


WANTED: | need a schematic of a crystal 
tester so | can test my FT-241A crystals. 
Thanks, Bob, K8HHP, 
rescas @hotmail.com 


WANTED: Looking for information from 
owners/users of the Bendix DU, DU-1 
and DU-2 family of loop antennas, for ER 
article. Please contact me if you own or 
have experience with this equipment. 
Email me at wa2ejt59@stny.rr.com or 
phone me before 8:30PM Eastern time at 
607-754-2848 — leave message and | will 
return your call. (email is better) Thank 
you. Joe Long, WA2EJT 


11 Clervice 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 
Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 


PAX: 941-474-7874 
milspec39@@aol.com 
“Since 1985” 


Were you first licensed 25 years ago 
and licensed today? 


“Calling All Meckers!” 

Do you own a Meck transmitter? 
John Meck Industries of Plymouth, 
IN, made a transmitter starting in 
1949, also used the Telvar name. If sO, For more information, please contact: 
please join our group: https:// Secs ter 


groups.io/g/Meckers Or contact 
WIRAN @arrl. net 


a 


To Join or Renew, Visit: 
http://www.qcwa.org/join-renew.ph 


DESIGN BUILD HAVE FUN 


1S0V 


The Art and Science 
of Building with 
Thermatrons 


Makes it all easy 


Available in the Electric Radio Bookstore! 
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Subscription Information 
Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 


baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a 3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


4 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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HRS I ule ph eM KAD 


HEME 


RET ERS 


WWW.HEILSOUND.COM 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested ~ PERIODICAL 
5/20 


W9ADJ 
James Beyer 


6213 Countryside Lane 
Madison WI 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help.¢ 


We are a Midwest based online auction si | 
company with a global reach... - . auto 
Nationwide pickup services available. ~_ ee 


SCHULMAN 


AUCTION & REALTY, Lue 
—tiinieanen wail 73, David Schulman, WOSERU en 
ROCKWELL COLLINS HF-380 816-455-5520 or 913-568-3767 iy ah 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


